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FOREWORD 


Eeom time to time comprehensive studies have been made of 
various trades — their history, structure, working conditions 
and wages rates — but hitherto no such study has appeared 
of the British Engineering Industry. Tins is perhaps due 
largely to the complexity of the industry and to the immense 
range of its products and of the raw materials with which it 
works. One has only to thinlr of the difierences that char- 
acterise such branches of engineering as agriculim’al machin- 
ery, cycles, boilers, electric motors, aircraft, machine 
tools, motor cars — to mention only a few — to realise the 
diversity of the industry. Indeed, one might be tempted to 
say that there is no such entity at aU as the “ Engineerhig 
Industry.” 

Yet all these branches have something in common ; 
they are all based on craftsmen who have skills of a kind 
sufficiently similar to enable them to associate together to 
negotiate working conditions with employers. Despite the 
great variety of product, process and material, engineering 
skilled workers and engineering employers have respectively 
found sufficient common ground for association, and it is 
mainly this fact which justifies the claim of engmeering to be 
considered an industry. Engmeering is, however, under- 
going rapid e,nd far-reaching developments which may well 
destroy even that amount ol cohesion which it now has. On 
the one hand, the products, processes and materials are 
becoming so specialised that the skilled craftsmen on which 
aU engineering was based are no longer interchangeable, but 
are becoming almost as specialised as the products. On the 
other hand, the introduction of automatic machinery, operated 
by semi-skilled workers — ^men or women — ^whose interests are 
not specifically hound up with engineering, is tending to 
destroy that basis of craft skill which, as aheady men- 
tioned, was the real common denominator of the “ industry.” 

Under these circumstances, and at a time when its 
structure is in a state of fiux, it is of the greatest interest to 
have a study of the British Engineering Industry such as is 
here presented. The author is well qualified for the work he 
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has undertaken, since he possesses that rare but essential 
combination — both practical and academic exporiehoe. 
That Mr. Yates has spent several years in various branches of 
engineering is evident from the sense of reality which pervades 
his description of processes, payment by results schemes and 
shop conditions. It is evident throughout that ho is writing 
of things with which he has come into personal contact. His 
academic training is no less obvious in the objectivity with 
which the subject is presented and the sense of p)erspective 
which is evident throughout. 

The hook should find a nude range of usefuhress. To 
the student of engineering it will provide a survey which 
hitherto has not been available. To the economist it 
should provide a warning against too simple generalisations, 
and to those engaged in the naanagement of engineering 
establishments it will furnish a most useful compendium of 
information. In this connection the account of the various 
agreements between the Engineering Employers’ organisa- 
tions and the Trade Unions will be much appreciated. 


Manchester, 

June 30 , 1937 . 


0. G. Rbwold. 



PREFACE 


The aim of tliis fiook is to show the conditions of employment 
of the XH'incipal classes of engineering workpeople, the 
systems of remuneration and the wages obtained. It is 
confined to a factual treatment of these q^uestions, with special 
emphasis on their development since 1914. 

So expansive a term is Engineering that it is considered 
necessary at the commencement to define the limits of the 
industry, and to show the extent of the labour force in each 
of the main branches. Tiiis is followed by a brief account of 
the work done in the chief occupations, with some reference 
to the effect of changes in methods of production. Com- 
parisons made later of the wages of the different classes of 
workers at various times are thereby made more informatory. 

The extent of organisation on the part of employers and 
workpeople, and trade union policy in connection with wages 
questions and general labour conditions, are briefly described, 
because of their important bearing on the main subject- 
matter. 

Tbe agreements which have been negotiated relating to 
wages and conditions of employment are presented in a form 
which, it is hoped, shows up clearly their tenor, and enables 
the decisions reached on each of the principal questions to 
be followed in correct sequence. 

The chapter on wages systems is intended to show the 
chief features and — in a general way — the extent and applica- 
tion of each of the different systems employed. Although 
there is some assessment of the suitability of the systems for 
various conditions of manufacturing, the material is presented 
more as a supplement to the wages and earnings data than as 
a serious attempt to show the merits and demerits of the 
systems of remuneration for different classes of engineering 
work. 

Wages rates and earnings have been given detailed treat- 
ment, and an attempt has been made to show the incidence 
of the several factors which mitigate against wages rates 
being used as criteria from which to judge the earnings of the 
workpeople. 
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PREFACE 


The final olia]iter ie dovotcd to the wtift'CH and eiuployiupni, 
of female labour in engineering. JAinalo labour in conHidorod 
separately because it dill'ers in many reH])cutH tiriin male 
labour. It is almost wholly semi-skillocl or unskilled, and it 
is not evenly distributed over the main branches of 'the 
industry. The War perii)d was one of special significance to 
women workers, and has been dealt witli at somewhat greater 
length on this account. 

It is hoped that this book will gain in value from the fact 
that, notwithstanding the achnowledgcd importance of 
Engineering, there is a scarcity of collected and imblished 
material relating to its wages and labour questions. As far 
as the author is aware, there is no other book which covers 
the same ground, and no comprehensive record available 
elsewhere of the position of women in engineering. 

The author has attempted to acknowledge his indebted- 
ness to other writers by references in the text, and by the 
inclusion of a bibliography. 

He wishes, however, specially to thanlc Mr. J. W. F. 
Rowe, M.A., for permission to use certain material and 
statistics, and Mr. R. S. Spicer for a similar privilege. 

For assistance in obtaining material and information the 
author desires to record his indebtedness to Mr. K, Pearce, 
Chairman, Manchester District Engineering Employers’ 
Association, Mr. W. Sherwood, National Industrial Officer of 
the National Union of General and Municipal Workers, and 
Mr. J. Gorman, J.P., Manchester District Organiser for the 
Amalgamated Engineering Uirion. 

He wishes also to thank Professor Dempster Smith, 
M.B.E., M.Sc.Tech., M.I.Meoh.E., for useful advice, Dr. K, G. 
Fenelon, M.A., for helpful criticism and readii^g the proof- 
sheets, Mr, H. Campion, M.A.(Com,), for much useful 
cxitioism of the mattex, and Mr. G. Mohn, M.Se.Teeh,, fox 
ready help and valuable suggestions for the improvement of 
certain chapters. 

M. L. Y. 

Gollige of Teahnology, 

Manthester, 

May, 1937, 
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CHAPTER I 


MAIN SECTIONS OE THE ENGINEERINa INDUSTRY; NUMBERS 

ENGAGED AND THE COURSE OE EMPLOYMENT DURING 

THE POST-WAR PERIOD 

The, Main Branches of the Industry 
In a general way Engineering can be considered as embracing 
aU the industries making finished articles from the products 
of the iron and steel and other metal industries. These 
industries, though exhibiting considerable contrast in pro- 
ducts, are linked by basic metal-working operations which 
are substantially the same. 

The boundaries of the separate industries are seldom easy 
to fix, neither can the outlying edges of the industry as a 
whole be closely defined. There are many sections of com- 
paratively light work on metals which are commonly classed 
in official statistics as part of the iron and steel industries — 
e.g., wire manufactures, metal smallwares, needle, pin, nail 
and screw-making, hand tools and cutlery, etc. — and others 
included with the smaller non-ferrous metals group of indus- 
tries. Also, the boimdary between the iron and steel indus- 
tries and engineering is difficult to define in connection with 
certain branches of heavier but relatively simple metal work. 

In “ The Sift vey of the Metal Industries ” * it is stated that 
for practical purposes the engmeering industry is concerned ’ 
with the production of machinery, prime movers, mechanic- 
ally propelled vehicles, implements and tools. This re-" 
stricted definition is considered adequate for the present 
purposes, except in the chapter dealing specially with the 
employment and wages of females in engineering, jvhere 
reference is also made to certain other lighter branches of 
engineering work. 

Although some of the larger organisations in engineering 
are concerned with a range of products, the great majority 
of firms specialise in the production of machinery of one 
general class. It is, therefore, possible to divide the industry 

* Pari IV of a Survey of Industries. — II.M.S.O., 1928. 
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into a number ol reasonably aclf-containod groups. The 
following are main divisions within which the manufacture 
of many of the impoi’tant machines and appliances is 
carried out : — 

Locomotive Building. 

Agricultural Engineerhig. 

Textile Machinery Makhig. 

Machine Tool Making. 

Printing and Bookbinding Machinery Making. 

Motor Car, Commercial Vehicle and Motor Cycle 
Manufactm’ing . 

Aircraft Manufacturing. 

Electrical Engineering. 

Marine Engineering. 

Boiler Making. 

Included in the large amount of other engineering work 
is the manufacture of those prime movers not covered in 
the above list, a variety of special products, and much work 
of a general character. Some of the sections given above 
are very specialised, but of relatively small dimensions. 
Electrical Engineering and the manufacture of motor 
vehicles are both sections of considerable size and import- 
ance. 

The expanding Electrical Engineering industry has a wide . 
range of products, many of which do not come within the 
above circumscribed definition of engineering. This defini- 
tion refers principally to the heavier sections of Electrical 
Engineering work — ^viz., the manufacture of electrical 
machinery of all kinds, including generating filant, motors, 
transformers and switchgear, etc. — ^where the character of 
the work and methods of manufactui’e are similar to what is 
found in the other main divisions of the engineering industry. 

There is a variety of electrical domestic apphances, 
which increase in importance as electricity comes more into 
general use. Most of these are quite different in character 
from the machinery produced in the main branches of elec- 
trical engineering. One or two, such as refrigerators and 
washing machines, are comparable with certain products 
included in the main classes of electrical machinery. 

These domestic apphances, together with wireless, tele- 
phones and telegraphic apparatus, lamps, accumulators 
and batteries, scientific instruments, medical apphances, etc., 
now give employment to a greater number of persons than is 
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found engaged in the heavier electrical manufactures. The 
making of cables, flex and wire is another section of electrical 
work of important dimensions, which is not included in the 
above interpretation of “Electrical Engineering.” 

Total Numb&rs Engaged in Engineering and Allied Industries 

There are different sources of information regarding the 
numbers engaged in engineering and allied industries, but 
the only figures available for comparison over a long period 
include workpeople engaged in the iron and steel and ship- 
buUdmg industries with those employed in engineering in its 
widest interpretation. In view of the inter-connection be- 
tween these industries, such figures may be taken as 
affording a broad indication of the rate of development of 
engineering work. 

The figures in Table 1 are taken from Census Tables 
for Great Britain from 1881 onwards, to show in a very 
general manner the fluctuations in the aggregate number of 
males and females engaged in the manufacture of metals, 
machines, implements and conveyances (including ships) 
during the last fifty years. 


Table 1 

Numbers Engaged in Great Britain in the Manufacture of 
Metals, Machines, Implements and Conveyances {includ' 
ing ships). Population Census Tables 


Year. 

« 

Numbers Engaged. 

Males. 

Females. 

1881 , 


38,000 

1891 

1,049,000 


1901 . 

1,384,000 


1911 . 

1,670,000 

^■dSiuISii^I 

1921 , 

2,251,000 


1931 . 

2,119,000 

Hiiiil 


Owing to changes in the methods of classification 
comparison is vitiated, but the figures do show a real growth 
in numbers which was accelerated between 1911 and 1921. ’ 
Since 1921 the rate of development has been checked. In 
the post-War period the number of females engaged has 
shown a substantial increase. In 1931 female numbers were 
22% greater than those recorded in 1921. This increase has 
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made no serions diilerence to tlio total number of persona 
engaged, since the females in 1921 represented only 10*)^ of 
the total number. 

Belulive Numerical Importance of the Principal Sections of 

Engineering in England and Wales in 1921 and 1931 

A comparison between the Industry Tables of the 1921 
and 1931 Censuses for England and Wales discloses the prin- 
cipal changes which have taken place in the post-War period. 
The 1931 figures relate to persons 14 years and over, those for 
1921 to persons 12 years and over. Both sets are inclusive 
of persons out of work. In the sub-group of the Manufacture 
of Metals, Machines, Implements and Conveyances, desig- 
nated Engineering, a substantial reduction (12%) has taken 
place in the total number of persons engaged. The male 
figures fell from 497,312 to 431,747. This decrease of 13-2% 
was the result of reductions of varying amounts in all the 
principal branches of the industry included within tlois sub- 
group. 

These branches and the figures for males engaged in 1921 
and 1931 are given in Table 2, so that the relative importance 
of each and the changes m numbers can bo appreciated. 

Whereas in Table 1, which is intended to show the 
general trend in development in British Engineering, the 
figures refer to Great Britain, in Table 2 the figures relate 
only to England and Wales. The importance of engineering 
in Scotland is, however, well recognised, and, as an indica- 
tion of the size of the industry there, it may be stated that 
it accounts for some 10% to 12% of the total numbers 
employed in British Engineering. These workers are not 
distributed over the main sections of engineering in the 
same proportion as are the workers in England and Wales, 
but the general course of employment in the separate 
branches of the industry in England, Wales and Scotland 
is similar. 

It will be noticed, from Table 2, that the decline in 
agricultural engineering is the most pronounced. “ Other 
Engineering ” covers a wide range of work, including some 
which is new and does not appear in the 1921 figures. This 
general heading includes the making of printing and book- 
binding machinery, figures for which were not separately 
stated in 1921. In 1931 there were about 10,000 males on 
this work. There were also, at this time, nearly 12,000 
males engaged in the manufacture of cranes, hoists and 
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other lifting machinery, another section which was not 
separately stated at the 1921 Census. 

Table 2 


Males Engaged in England and Wales in the Engineering 
Sub-Group of the Manufacture of Metals, Machines, 
Implements and Conveyances. Population Census Tables 


'Engmoorjng 

(not Marine or Electrical). 

Males Engaged. 

1921. 

1031. 

Stationary Engines and Power Trans- 
mission Plant .... 

Steam Locomotives, Road and Rail and 
Railway Plant .... 

Agricultural Engineering . 

Textile Machinery and Accessories 
Machine Tools .... 

Other Engineering .... 

24,120 

81,332 

35,12(1 

09,888 

18,466 

269,065 

17,734 

05,633 

10,219 

52,642 

15,842 

248,207 


The total female numbers in those sections of engineering 
listed in Table 2 were 32,514 in 1921, and had risen to 
35,906 in 1931. The number of females in 1931 was equi- 
valent to 8'3% of the males engaged. There was a dechne in 
the numbers of women engaged in each of the branches 
enumerated excejjt in the batch of manufactures groujjed 
together in “ Other Engineering ” Here there was an 
increase in the number of females of 26%, their numbers 
rising from 20,946 to 26,231. 

Although' it may be considered unfortunate that 
exigencies of space presumably prevent a more detailed 
record of the work performed by those engaged in “ Other 
Engineering,” which includes nearly 50% of the persons 
engaged in the whole section, it should be mentioned that 
these workers are spread over a wide range of engineering 
trades, many of which are comparatively small. 

The figures relating to motor-car, commercial vehitele and 
motor-cycle manufactures are given in the sub-group of the 
Manufacture of Metals, Machines, Implements and Convey- 
ances, dealing with the Construction and Repair of Vehicles. 
Unfortunately the figures are not presented there in the most 
suitable form for the present purpose of showing clearly the 
numbers engaged in each branch of the work. In 1921 there 
were approximately 183,000 males engaged in the construe- 
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tion of motor road vehicles and cycles. This number. in- 
creased to 196,000 by 1931. Dm’ing the same period 
the number of females grew from 16,000 to 21,000. Cycle 
and motor accessories showed an increase in male numbers 
from 12,647 to 15,627, and females increased from 8,829 to 
12,255. Bodywork eoimected with lorries, coaches and 
motor-cars has been responsible for increases in the numbers 
of both males and females. The full extent of these mcreases 
is not easily determined from the official figures shown, as 
these include also bodywork in connection with other vehicles. 

Nearly 6,000 males were engaged in private establish- 
ments in the manufactm’e of aircraft in 1921. By 1931 the 
number had increased to nearly 20,000. Over the same 
period female numbers advanced from 828 to 1,970. This 
class of work is rapidly increasing at the present time as a 
result of the Government’s policy, and the natural growth 
of this new means of transport. 

The manufacture of generators, motors, transformers, 
switchgear, etc,, was responsible for the employment of 
33, 176malesin 1921 and29,663in 1931. Whilst this decline 
was in progress female numbers increased from 7,159 to 
8,597, Of the other sections of electrical work, which are 
included in this sub-group, dealing with Electrical Installa- 
tions, Cables and Apparatus, all show increases since 1921 in 
the total numbers engaged. There has also been a consider- 
able amoimt of new light electrical work since 1921. The 
net result of the expansion which is taking place is that this 
sub-group shows an inter-censal increase of 62% for all 
persons engaged. Male numbers grew from 127,176 to 
199,961. This represents anincrease of 57%. Female 
numbers rose from 38,652 to 68,263 — an advTlnce of 72%. 
In 1931 the number of females recorded was equal to 34% 
of the total for males. 

More than one-quarter of the total number of persons in 
this sub-group for Electrical Installations, Cables and 
Apparatus, are engaged on manufactures which come within 
the classification “ Other Electrical Manufactures.” This 
section'’inoiudes, among many other things, the manufacture 
of electrical domestic apparatus of aU kinds. Certain of the 
products— e.g., refrigerators, cookers and vacuum cleaners — 
are assuming an importance which must soon justify their 
separate or partially combined treatment in statistical records 
of this character. 

Marine Engineering, which appears in the foregoing list 
of principal branches of the engineering industry, is included 
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with Sliiphuilding and Repairing in the Industrial Tables of 
the Population Census in such a way that it is not possible 
to obtain any impression of its numerical importance. Of all 
the sub-groups of the manufacture of Metals, Machines, 
Implements and Conveyances, this one which includes Ship- 
building, Ship Repairing and Marine Engineering, etc., shows 
the least proportion of females. 

This section has suffered severely for several years, and 
there has been migration from the industry. Each branch 
of work shows a decrease for both males and females from 
the 1921 standard. Males have declined in numbers from 
278,348 to 197,643, and whereas in 1921 slightly more than 

6.000 females were engaged, there are now just over 3,000. 

Figures relating to boher-making, one of the old-estab- 
lished branches of engineering work, appear in the final 
sub-group of metal manufactures. This sub-group consists , 
of a large number of the smaller metal industries which show 
individual variations since 1921 with a general advance of 
16 % from the 1921 total of 269,607 persons. It is interesting 
to discover that in work of this diversity, although more 
females are engaged than formerly, the increase in their 
numbers is less in proportion to that of male persons. The 
employment of males and females on this work is roughly 
in the proportion of 3 to 1. 

The making of boilers and tanlm has resulted in an increase 
in male numbers from 19,308 to 21,367, and female figures 
have grown from 833 to 1,191. The whole extent of boiler- 
making work is not disclosed by these figures. Some of this 
work is included with the records for other classes of engineer- 
ing in such a way as to make it impossible to obtain the 
desired figures. 

In this large group of miscellaneous metal industries, two 
other sections of engineering work stand out prominently, 
on account of the relatively large numbers engaged. They are^ 
Oonstructional Engineering, and Sheet Metal Working, Press ' 
Work and Stampings. In each about 25,000 males were ^ 
engaged in 1921, and the figures had grown to more than 

31.000 in 1931. Constructional Engineering finds ^ploy- j 
ment for about 1,000 females, but in Sheet Metal, Stamping 
and Press Work there were 9,000 females in 1921 and nearly 

12.000 in 1931. The making of tin boxes, canisters and con- 
tainers of aU lands, which is another form of sheet-metal 
working, has grown considerably since 1921, This work is 
largely in the hands of females, and their number grew from 
8,479 to 13,475 between the two Censuses. 
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On account of developments in plant and machinery,, tlio 
use of power, obc., the growth or decline in the uumhors 
engaged in the several branches of engineering to whicli 
reference has been made, cannot with safety be used as a 
measure of the increasing or decreasing productive capacity 
of the industry. 

Changes in the Labour Forces of the Main Branches of Engineer- 
ing during the Post-War Years 

The foregoing figures have shown the relative importance 
of the suggested main divisions of the engineering industry 
at two points in the post-War period, ten years apart, as far 
as can be ascertained from the Industry Tables of the 1921 
and 1931 Censuses. From the Ministry of Labour statistics 
relating to the numbers insured under the Unemployment 
Insurance Acts, and the extent of unemployment, the picture 
of the labour force in the main branches of the industry 
during the post-War years can be made more complete. 

The Ministry of Labour classification of Engineering 
consists of five main divisions : — 

General Engineering; Engineers’ Iron and Steel 
Founding. 

Electrical Engineering. 

Marine Engineering. 

Constructional Engineering. 

Motor Vehicles, Cycles and Aircraft, 

The first of these is a comprehensive collection of engin- 
eering work in which by far the greatest number of engineer- 
ing workpeople is included. Electrical Engineering relates 
only to the heavier and certain general sections of electrical 
work. Electric wiring and contracting, cables, apparatus, 
lamps, etc., are excluded. Marine Engineering is in these 
statistics separately stated from sbij)building work, and the 
numbers involved in this section can, therefore, be ascer- 
tained. Constructional Engineering, which is the smallest 
divisiofi, consists of work similar to that appearing under the 
same heading in the Industry Tables of the Censuses which 
have just been mentioned, and is the smallest division. This 
work, which falls outside the general definition of Engineer- 
ing, does not include such a representative range of engineer- 
ing workpeople as is found in the other main divisions. 
Motor vehicles, cycles and aircraft are next in numerical 
importance to General Engineering. Combined figures for 
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these manufactures arc given. In the Industry Tables of the 
Census, aircraft was separately stated, as were also motor 
and cycle accessories. In both the census and Ministry of 
Labour statistics, cycles are included with the figures for 
motor vehicles. The Ministry of Labour figures for the 
construction and repair of motor vehicles, cycles and air- 
craft, include body-work connected with these manufactures. 

Table 3 

Estimaied Number of Worhpeople in Great Britain anil North- 
ern Ireland Insured Under Unemployment Insurance Acts 
in July of Each Year, 1923-1936 {Compiled by Ministry 
of Labour) 


Year. 

Geneial 
Engineering , 
Engineers’ 
Iron and 
Steel 

Founding. 

Eloetneal 

Bngmaermg. 

Manno 

Engineering, 

oio. 

Conetiuc- 

tional 

Engineeniig 

Slotor 
Vehicles, 
Cycles and 
Aircraft. 



60,960 

B 

23,230 

191,830 

1924 


71,360 

HnrrnH 

23,990 

203,510 

1925 


76,990 

BrnTiH 

25,880 

214,220 


612,340 

76,460 

HnrsTSH 

27,110 

223,670 

1927 


79,300 


27,460 

232,860 



79,770 

66,030 

27,200 

234,830 

■iinflia 

680,760 

84,430 

68,460 

28,240 

246,410 

1930 * 

692,260 

80,860 


27,970 

247,140 


676,380 

92,470 

66,240 

29,580 

251,320 

■b^I 


04,080 


29,300 

262,080 



90,690 


29,200 

261,720 

1934* 

622,620 

91,190 


31,050 

271,630 

1936* 

627,420 

93,410 


33,410 

286,830 

1936* 

569,J20 

101,700 

■ Bl 

36,120 

314,000 


* Age 16-64 inclusive. For earlier years the figures relate to 
persons aged 18 and over. 


The estimated number of workpeople in Great Britain 
and Northern Ireland in each of the principal divisions of 
Engineering, insured under the Unemployment Acts in July 
of each year from 1923 to 1936, is given in Table 3. *1923 is 
the earliest date with which comparison may be made. 

Erom this table can be seen the decline in the numbers 
of insured workpeople in General and Marine Engineering, 
and the expansion of the insured labour force attached to 
Electrical Engineering, Constructional Engineering, Motor 
Vehicles, Cycles and Aircraft. In these throe sections in which 
growth has taken place the increases between 1923 and 1936 
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in tl\e numbors of insured Workpeople aro 67%, 66% and 
64% respootively. In Genoi'al Engineering and. Marino 
Engineering tlie insured workers in 1960 were 84% and 76 "oi 
respectively, of the totals shown for 1923. 

Interesting as these figures are, they do not show the 
numbers actually employed in the diflieront engineoring 
divisions at the periods stated. To obtain this information 
the numbers of insured workers recorded as unemployed need 
to be subtraoted from the figm-es in Table 3. 

Table 4 shows the percentages of insured workpeople in 
the engineering divisions recorded as unemployed at the end 
of July of each year from 1923 to 1936, and iu conjunction 
with Table 3 enables the changes in the size of the labour 
forces employed in the main sections of the engineering 
industry to be approximately ascertained. 

Table 4 

Percentage Numbers of Insured Workpeople in Great Britain 
and Northern Ireland Recorded as Unemployed at the End 
of My of Each Year, 1923-1936 {Compiled by Ministry 
of labour) 


Year. 

General 
Eiiginoering ; 
Engineers^ 
Iron and 
Stool 

Founding. 

TSlootrioal 

Engino&rmg. 

Maime 

Engineering, 

etc. 

Construc- 

tional 

Enginooring. 

Motor 
Voluolos. 
Cyolos and 
Airornft. 

1923 

20-5 

7-3 

22-6 

lO’l 

O"? 

1924 

14-6 

4-9 

lO-S 

ll'S 

7-0 

1926 

12'6 

5-6 

22 0 

ll'S 

6.0 

1926 

17-6 

8-5 

28-9 

23-1 

9.7 

1927 

9-2 

4-8 

13-2 

7-6 " 

7-9 

1928 

9-7 

5-0 

13-4 

9.7 

9.4 

1029 

8-9 

3-8 

8-9 

lO-O 

7-2 

1930 

16-7 

7-9 

15.6 

17-6 

16-4 

1931 

29-1 

14-3 

47-6 

24-0 

22-9 

1032 

30-1 

10-1 

55.1 

34-6 

22-1 

1033 

24-6 

14’4 

47-2 

34-3 

10.9 

1934 

14-3 

7-4 

29-1 

21-8 

10-6 

1935 

1 12-6 

0-1 

26-4 

17-2 

9-3 

1036 

8-4 

4.1 

13-2 

13 1 

0.9 


* Figures in this table include, in addition to woi’lcpeople wholly 
unemployed, those who were not at work on the dates to wliich the 
figures relate because they were suspended, stood ofi or on short- 
time, 6nd those whose unemployment books were lodged at Employ- 
ment Exchaaiges. From 1928 the figures relate to those aged 16-64 
inclusive. For earlier years the figures are for all persons 16 years 
of age and over. 
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Tlieae changes are shown in Table 6 by index numbers 
based on July 1923 — 100. The percentages for July 1926 
are unreliable for purposes of comparison, as the employment 
figures at this time were seriously affected by the general 
stoppage of work which took place in the preceding May. 


Table 5 

Changes in the Industrial Distribution of Insured Persons, Aged 
16-64, in Employment in Great Britain and Northern 
Ireland, 1923-1936 (Index Numbers for July of Each 
Year; 1923=100) 


Year. 

Qonoral 
Engineoring , 
Engineers’ 

Ii on and 
Steel 
Founding 

Electrical 

Engineering. 

Marine 

Engineering, 

etc. 

Conati uc- 
tional 

Engineering. 

Motoi 
Vehicles, 
Cycles and 
All craft. 

1923 

100 

100 

100 

100 

100 

1024 

101 

120 

109 

101 

108 

1926 

103 

127 

94 

109 

110 

(1920 

96 

124 

81 

100 

116) 

1927 

103 

133 

98 

121 

124 

1928 

100 

134 

94 

118 

123 

1929 

101 

144 

106 

122 

131 

1930 

93 

140 

100 

no 

119 

1931 

77 

140 

67 

108 

112 

1932 

73 

140 

45 

92 

113 

1933 

76 

137 

48 

92 

126 

193‘J 

84 

149 

06 

118 

140 

1936 

87 

165 

00 

132 

160 

1930 

97 

172 

86 

160 

109 


The table shows that the volume of employment for insured 
workpeople in General Engineering, the largest section of the 
industry, was undiminished between 1923 and 1929. After 
this point the number of persons employed dropped qrdcldy 
until 1932, when the total was only 72% of that recorded in 
1929. Since then an upward movement has taken place, 
accelerated from 1936 by a rearmament programme, and the 
volume of employment is again approaching the 1923 level. 

In Constructional Engineering the number of persons 
employed increased substantially between 1923 and 1929. 
Then, in common with most other branches of Engineering, 
a serious decline took place, and by 1932 the number em- 
ployed was only tlrcee-quarters of the peak figure reached in 
1929. Since then employment has shown steady improve- 
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ment, and is now considerably higher Lhaa ib has over 
])revionsly been. 

Marine Engineering has exhibited more serious fluctua- 
tions in employment figures. A sharp fall in numbers 
occurred in 1926, and after a period at this reduced level 
employment showed a marked improvement in 1929. In 
1931 numbers suffered a most serious decrease, and the 
deehne continued in 1932, when, in July, only 43% of the 
1929 labour force was employed. Recovery is now being 
made from that depresaingly low level. 

In Electrical Engineering a quick advance in the volume 
of employment was made from 1923. Numbers increased 
even into 1930, by which time the labour force was nearly 
50% greater than it was only seven years earlier. Some 
falling off in numbers was then experienced, but by com- 
parison with other main branches of engineering the total 
decline was small. Recovery quickly took place from 1933, 
and the level of employment is now much higher than ever 
before. 

Employment among those concerned with the manu- 
facture of motor vehicles, cycles and aircraft foUows a course 
fairly similar in character to that in Electrical Engineering, 
The rate of development was not quite so rapid in the early 
part of the period, and the advance in numbers terminated 
in 1929, The contraction in employment which then took 
place was checked more quickly in this group of manufac- 
tures than in any of the other engineering divisions. 'During 
the last few years the numbers employed have quickly 
increased, and the total number in these manufactures at 
present is very much greater than has ever previously been 
recorded. '' 

Tables 3, 4 and 5 relate to all persons, male or female, 
insured within the different sections of the industry. It may 
be mentioned that the percentage of insured females unem- 
ployed in engineering is consistently below the percentage 
for male workers in the same branch of the industry. The 
coirrse of female unemployment in each section of the in- 
dustry's in reasonable accordance with that for male workers. 
In Electrical Engineering and the Construction of Motor 
Vehicles, Cycles and Aircraft, the female unemployment 
percentages lie closest to those for male workers. There are 
wider differences between the male and female unemployment 
percentages in General Engineering and Constructional 
Engineering. In Marine Engineering, where the fewest 
females are found, the percentage of female unemployment. 
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as miglil pci'liaps be expected, shows the greatest difference 
from the percentage for the insured male workers. 


Summary 

It is considered that the British engineering industry is 
chiefly concerned with the production of machinery, prime 
movers, mechanically propelled vehicles, implements and 
tools. This definition of Engineering includes most of the 
lieavier as well as the old-established sections, but disregards 
certain lighter branches of work, much of which is very 
different in character from that performed in the main 
divisions chosen. Of the lighter sections of the industry in 
its broadest aspect, many are comparatively new, and among 
these the manufacture of electrical apparatus in a variety 
of forms is conspicuous. Repetitive production is a usual , 
feature of these light electrical and other engineering trades, ; 
and a higher proportion of females and youths is found. 

In most of the main divisions chosen there is a fair degree 
of similarity in the character of the work and the general 
methods of manufacturing. There is greater opportunity for 
product standardisation and repetitive conditions of manu- 
facturing in some sections than in others, but in all divisions 
there is a noticeable tendency to take advantage of batch or 
quantity production. 

Increased attention to sirecialisation is resulting in 
fmdher sectionaliaation within the main selected sections of 
the industry. There is a marked growth of firms special- 
ising in particular manufacturing processes, as distinct from 
firms making each loart of the finished product which they 
sell. This development is accentuating the differences 
already existing between the work done in engineering fac- 
tories in different sections of the industry. 

In the Ministry of Labom’ classification, General 
Engineering is combined with Engineers’ Iron and Steel 
Bounding, and in this section the number of insured work- 
people is greater than the combined total for the other main 
divisions of the industry. In 1936 the insured workpeople 
in Motor Vehicles, Cycles and Aircraft manufactures, which 
is the next largest section, numbered more than half as many 
as those in General Engineering, etc., whereas in 1923 they 
were less than one-third of this number. This changed 
proportion is the result of a 16% decline since 1923 m the 
number of insured workers attached to General Engineering, 
etc., and an expansion of 64% during the period in the 
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insured workpeople in the Motor Vehicle, Cycle and Aircrai’L 
section. Electrical Engineering has also expanded during 
the post-war period by 67 %. Of the other special branches 
of the industry, Marine Engineering, Agricvdtural Engineer- 
ing, Locomotive Building, Textile Machinery Making and 
Machine Tool Manufacturing have all contracted by varying 
amounts. The most pronounced shriulcages have taken 
plaoe in the Marine and Agricultural Seetions. 



CHAPTER II 


THE THIHCIPAIi GLASSES OE ENGINEERING WORKERS AND TUB 

EEFEOT OE CHANGES IN METHODS OF ERODHCTION ON 

THE OHARACTER OE THEIR WORK 

The Principal OccupuLions of Engineering Workpeople 

There ia a very large number of occupations follovred in the 
main branches of the engineering industry, in spite of the 
fact that the character of much of the work done in the 
various branches is the same. 

An elaborate table of the different classes of workpeople 
employed will be avoided, and a short list of occupations 
chosen within the compass of which at least 80 % of the adult 
male labour force in the main divisions of engineering is to be 
found. 

The chief classes of manual workers are : — 

Turners. 

Machine-men. 

Fitters and Erectors. 

Pattern-makers . 

Moulders. 

Smiths, 

Platers*. 

Riveters and Caulkers. 

Tinsmiths and Sheet Metal Workers. 

Labourers. 

The old term “ machine-men,” which is seldom en- 
counteredto-day, is retained and considered serviceable to con- 
note — as originally intended — the difhcult classes of semi- 
skilled machine workers. Such workers are often collectively 
referred to at present as “ machinists ” although on occasions 
this term is used to cover both skilled and semi-skilled 
machine workers. 

Most of the classes of labour mentioned in the list above 
have long been established in the industry. Comparison 
over an extended period is thus made possible. 

16 
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TIio sliortcomings of tho above list aa being wholly ro|)re- 
sentative of the oecupations carried ont are readily admitted. 
Several new occupations have appeared in recent years, and 
references are made to some of the more important of these 
which have characteristics very different from those disjilayed 
by the main vocations. 

The Work Done by Engineering Workers a7id the Ejfect of 
Changes in Methods 

During the first half of the nineteenth century many 
important mechanical changes took place in the engineering 
industry. A period followed during which alterations in. 
production methods were of comparatively minor character, 
and few machines incorporating radical improvements were 
introduced. Towards the end of the century there was a 
noticeable development in machine tools, which played a 
profound part in changing all sections of the industry, not 
merely the machiiung departments. 

During the first decade of this century progress in the 
range and design of maolrine tools continued, if at a somewhat 
slower pace. Then came the War and the opportunity for 
large-scale repetitive production. Ear-reaching changes in 
methods of production were made in this period, when experi- 
ment was encouraged and an unlimited market existed. Tho 
post- War years have been marked by an increase in mass- 
production methods generally, encouraged by, and in turn 
giving further impetus to, improvements in machine tools 
and workshop equipment. New techniques have vastly 
altered the way in which certain engineering products are 
made. In addition, greater attention has ]jeen paid to 
planning and production control, and to the question of 
sub-division of operations. 

One result of the changes in methods of production has 
been to alter from time to time the degree of skill required 
of engineering workers in different sections of the industry. 
The subject of skill is closely bound up with that of remunera- 
tion, and is one of great complexity. A constantly revised 
interpretation is required of the terms “ skilled,” “ semi- 
skilled ” and “ unsjiilled ” as applied to engineering work- 
people. 

It is now proposed to explain the work done by the 
different classes of manual workers to which reference has 
been made, and to show the effect of the changes in produc- 
tion methods which have taken place. 
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Turners 

More than eighty years ago, metal-turning lathes were 
introduced into engineering factories, and work of a most 
varied character was produced by skilled workmen called 
“ turners.” Since that time big strides have been made in 
machine-tool development, and a large variety of lathes 
exists for different purposes. The term “turner” has 
persisted, and has been associated principally with the 
workers engaged on centre lathes, which represent the natural 
development of the earlier types of self-acting and screw- 
cutting lathes. In short, general purpose lathes are the 
machines mainly operated by those skilled workers 
designated “ turners.” 

Until the last century was drawing to a close, specialised 
machines were few, and the lathe worker had perforce to 
exhibit all-round ability in metal machining operations. In 
addition to plain turning of aU kinds, proficiency in boring, 
reamering, broaching, screw-cutting, tapping and drilling, 
etc. — aU operations performed on the lathe — ^was expected of 
the turner. In many cases the turner marked out the work 
preparatory to placing it in the lathe ; copied a sample which 
he “ calipered ” or measured in some other way if a drawing 
was not supplied, made certain of the tools which he used, 
carried out minor repairs to his lathe, and received little 
assistance from anyone regarding how best to proceed with 
the work. There was also some hand-turning practised, in 
which the craftsman worked with tools held in the hand 
instead of rigidly fixed in a rest attached to the machine. 

Improvements in the lathe slide-rest quickly resulted in 
the discontinuance of hand tool-turning. Screw-cutting was 
made easier, and the train of wheels no longer required to be 
set by hand. The design of the lathe was modified to permit 
faster cutting speeds, made possible by the liigh-speed tool- 
steels introduced at the beginning of the present century. 
Continual improvement both in lathe design and workshop 
organisation was made, and a range of special machines 
gradually appeared. These machines form the subjec# of the 
following section relating to the work carried out in engineer- 
ing by “ machine-men.” Much Work which was previously 
done by turners in ordinary lathes is now done in an alterna- 
tive and simpler way in another class of machine. 

Since the War, increased attention has been paid to plan- 
ning production. Through the existence of an improved 
internal organisation, the turner, like other factory workers, 
a 
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is provided in a more satisfactory way with working instruc- 
tions, tools, drawings, etc., which faciliLato the work and'also 
enable more of the worker’s total time to be spent in actual 
production. 

, Machine-tool manufacturers now supply more data about 
> the capabihtiea of their products, and have incorporated 
^ numerous devices which reduce the effort and range of skill 
‘ required from the worker. The recent introduction of 
cemented tungsten carbide tools is being followed up by 
machines of suitable rigidity and construction to make full 
use of these new cutting alloys. In few factories is the 
grinding of these tools to suitable cutting angles and rakes 
part of the turner’s work, and the grinding of ordinary high- 
speed steel tools has been taken from the turner’s hands in 
several factories. 

Special attention has been paid to the non-cutting time 
on all machine work. This is frequently a considerable pro- 
portion of the total production time. Improvements in this 
direction are of greater importance on repetitive work, which 
Is carried out usually in automatic or semi-automatic 
machines, to which reference is made when describing the 
work performed by machine workers other than turners. 
Even for work of a general character, however, a considerable 
saving in production time is obtained by the employment of 
the latest equipment. 

Of these time- and fatigue-saving devices there may be 
mentioned self-centring or three-jaw chucks, pneumatic, 
hydraulic and magnetic work holding “ contrivances ” which 
may also reduce the skill necessary for setting up certain 
jclasses of work; pre-selective mechanism for speeds and 
feeds, operated while a cut is tu progress, and push-button 
'control for starting, stopping and delicate movements. 

This brief account of changes in lathe practice, workshop 
conditions and the character of the work performed by 
turners is sufficient to emphasise that considerable alterations 
have taken place in the turner’s work. The range of skill 
required has been generally lessened, and the variety of lathe 
operatmns has been reduced. 

It is difficult to assess the degree of skill required of the 
turner at the present time compared with that of his pre- 
decessor in pre-W ar days . Less all-roimd abihty is demanded, 
as some of the most delicate lathe operations have been 
transferred to other machines, which from their design make 
the work easier of accomplishment. This does not necessarily 
imply that the demands made bn the turner are materially 
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less. The complexity of modern maohinery, increased pro- 
duction speeds and improved organisation, mean that the 
worker is kept closely to his tasks. These stdl recL^iire in 
many cases for their satisfactory completion close concen- 
tration on the part of an intelligent man who has spent years 
in acquiring the necessary skill. 

In the tool-room — those departments making and 
repairing tools, generally of special character, such as jigs, , 
gauges, dies, cutters, etc. — ^the tuimer’s work to-day perhaps 
more closely approximates to that done before the War, 
although the tendency to speciahsation is noticeable. The 
range of work may be varied and the quality very high, but 
the work can often be divided into certain distinct classes, and 
workers are kept as much as possible on one section. The range ^ 
of machines is greater, and especially is grinding used more . 
for finishing operations previously carried out in the lathe. ‘ 

In ordinary machine shops the work of the turner varies 
to a great extent in different firms. Changes in practice are 
such that the word “ turner ” does not teU by any means as 
much as it did formerly what work the person so classified 
is caiT3dng out. By comparison with other classes of machine 
labour dating back a considerable time — e.g., machinists on 
planing, shaping or slotting machines — ^it appears that there 
are wider variations in work done by turners than there 
are within these other grades. Broadly speaking, the crafts- 
manship required of turners is less in proportion to that still 
needed in these other occupations. 

As speciahsed machinery has developed, certain of the 
now machine work has been appropriated by turners and 
classed as skilled. This applies, for example, to work done on 
universal grinding machines, some boring machines and a 
section of miUmg maohinery. Workers in these categories 
were from the beginning considered by organised labour to 
require apprenticeships or extensive periods of training, and 
were ehgible for full membership of the different craft unions. 
Much other machine work has been regarded as comparable 
with that done on planers, Blotters, shapers, and driUors, 
i.e., semi-skilled work. This extension of the range of 
machine work carried out by men classed as turners should be 
remembered when examining the wages data of the different 
grades of engineering workers. 

MacJiine~men 

This term, as has been pointed out, is less commonly 
encountered to-day than in pre-War years, when the number 
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of spedaliaed maohinos was fewer and fair similarity existed 
in the degree of slall required for the operation of ea'oli. 
Witli the rapid increase in the number of machine tools 
and the very different degrees of skill required by their 
operators, there has been a tendency to refer more spe- 
oilioally to the class of machine work actually carried out. 

There is even more variation in the work done and skill 
required by different grades of machine workers classed 
together as “ machine-men ” than there is within the term 
“ turner,” to which reference has just been made. Semi- 
skilled machine workers range from the planer who sets up 
the material on the machine table, grinds and fixes the tools — 
frequently cutting with two tools at once — and machines the 
work to gauge, to the operator of a semi-automatic machine 
for whom most, if not aU, of the setting-up is done by some- 
one else. The work of this operator may consist simply in 
bringmg up the tool head, in correct tool rotation, against 
the revolving stock; continuing its travel each time until 
checked by the stops provided; “ parting off ” the finished 
article and repeating the set of movements. Machine 
workers on presses and similar equipment are also included 
in the classification " machine-men,” but they are of an even 
lower order in skill, and might be considered by comparison 
as unsldlled workers. The term “ machine-minder,” often 
applied to such workers, is indicative of the small degree of 
individual skill required. 

Tor many years the term “machine-men” applied to 
workers engaged principally on planing, shaping, slotting and 
drilUng machines. Towards the end of the last century the 
industry developed rapidly and in directions which encouraged 
designers to produce more macliines of a speciai character, as 
well as to improve the efficiency of those types aheady in use. 

On planing and shaping machines the practice of making 
“ cutting ” and “ return ” strokes at the same speed was 
altered, and a much quicker return travel aivanged, reducing 
the non-cutting time. In drilling, I’adical alterations were 
made, and for large work radial drills quickly superseded the 
old pillar type. Improvements on the machines have con- 
tinued, each contributing to a reduced overall time for the 
completion of satisfactory work, and callmg for no extra 
skill, but perhaps an increased amount of care, on the part 
of the machine operator. 

The new machines introduced at the eiad of the last cen- 
tury included capstan and turret lathes, boring, grinding and 
milling machines, as well as pressing and stamping macliinery. 
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These machines have been in the course of development ever 
since. A lively appreciation of the advantages accruing from 
specialising in a limited range of products, using batch or 
mass-production methods with the sub-division of processes, 
has stimulated the design of special machinery, particularly 
in the post-war years. 

Turret and capstan lathes are perhaps responsible, more 
than any other machines, for the use of the term “ revolu- 
tion ” in connection with machining methods in the twentieth 
century. These semi-automatic machines stand to-day as 
remarkable testimony to the achievements of the machine 
designer. They incorporate the improvements already 
referred to for reducing non-cutting time on lathe work, and a 
variety of devices for sizing work in progress, so that it is 
made to pattern and the machine automatically stopped 
when the prescribed dimensions have been reached. Their 
production capabihties are amazing and the attention re- 
quh’ed from the operator is definitely of a semi-skilled order. 
The machine is generally set up in readiness for production by 
a skilled tool-setter who is in charge of a number of machmes, 
but during the actual production time it is close attention, 
and not any high degree of skiU, which is demanded from the 
worker. 

Boring machines exist in various forms, and the essential 
character of the machine has not altered to any great extent 
for many years. MiUing machines, though improved m 
design from the early types, owe no small part of their in- 
creased use to the quahty and range of the “ cutters ” now 
availahle. In the same way the quality of the dies used for 
pressing and stamping machines has much extended their 
range of worl?, without materially affecting the level of skill 
required from the operatives. 

A number of other special machmes with more hmited 
appheation is availahle. Some are used for work previously 
done in a more general type of machine, hut their rate of 
output is much greater, others replace hand labour, whilst 
yet a third class marks a new technique entirely. 

The development of aU these specialised machmes has 
seen the turner dispossessed of much work previously done 
by liim. In many cases the border hne between skilled and 
semi-skilled machine work isi drawn with difficulty, and 
improvements in macliine tools are from time to time compli- 
cating the distinction. The changes which have taken place 
have resulted hi a steadily increasing number of process 
workers, both male and female, and at the present day semi- 
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skilled machine workers far outnumber 1 he skilled operatives 
who retam the title of “ tumors.” 


Fitters 

A fitter is one who adjusts or puts together the parts of a 
machine. The term indicates a skilled workman principally 
occupied fitting machined parts together, and making the 
assemblies leading to a finished product. Hand machines of 
various kinds are now supplied to the fitter to facilitate 
production, hut the principal changes which have taken place 
in the course of time are the result of improved accuracy of 
machining, the quality of finish of machined parts, and the 
tendency to apeciahaation of product. Accuracy of machine 
work means less real “ fitting,” and the policy of inter- 
changeability of parts has been responsible for close attention 
to machining limits to make this possible without subsequent 
work on the part of fitters. Specialisation has limited the 
experience a fitter obtains inside a factory, and frequently, 
as the result of batch or repetitive methods of manufacture, 
the range of work undei’taken by the individual is further 
restricted. 

The fitter’s counterpart on the machine side is the turner, 
and, as with this class of worker, the proportion of fitters 
who still have to possess a wide range of ability is loss than 
formerly. A high, degree of skill and a dohcaoy of touch 
requiring for its acquisition long years of experience are not 
so commonly required. Even in tool-rooms, whore perhaps 
the fitter has to exhibit the highest degree of skill, specialisa- 
tion is on the increase, and the range of work encountered 
by the individual is less. 

Within this classification there are many workers nowa- 
days who do little or no real “ fitting ” in the old-established 
I sense of the word, and there are very wide differences in the 
work carried out by those graded as fitters . These differences 
are much more obvious now than in the pre-War days of the 
industry’s development. 

As a result of changes in methods of manufacture, there 
has become necessary a large number of workers who are 
chiefly assemblers of parts. Should the parts which they 
handle fail to go together at once as expected, the work of 
removing burrs, filing and scraping unsatisfactory surfaces, 
chipping away projections, etc., may be performed by them or 
delegated to other workers. 

Both sections of assembly workers may ho classed as 
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fiLtere, although one set is engaged simply with erection, 
without the rectification of inaccuracies which are discovered. 
Generally erectors have a limited amount of “ fitting ” to 
perform, and the term is applied to male workers engaged in 
building up the heavier and larger engineering products. 
To those males or females putting parts together on work of 
small dimensions, frequently carried out on a repetitive scale, 
the term “ assembler ” is increasingly applied. Such workers 
are semi-skilled, and as a class are quite distinct from 
“ fitters,” 

Pattern-makers and Moulders 

Pattern-makers and moulders are two important classes 
of skilled workers. The wooden patterns required for cast- 
ings are made by pattern-makers, and the general run of 
iron, brass and alumimum castings is the work of the 
moulder. 

In the pattern shops and foundries more machinery is m 
evidence than formerly, but its inclusion has not altered the 
methods of production to the extent noticeable in machine 
shops. 

Mechanical aids have been supplied, increasing pro- 
ductivity, but these have been used by the pattern-makers and 
moulders, or their assistants, without the development of 
new classes of workers to any appreciable extent. This 
may be qualified by remarking that in foundries the oppor- 
tunity for repetitive work on light castings has led to the 
rise of plate or machine moulders as a new class of foundry 
workers. These operatives are soon proficient and arc a 
class of semi-skilled men which is on the increase. The other 
and well-established classes of moulders, together with core- 
makers and pattern-makers, can be considered as displaying 
at least equivalent skill to that shown by similar grades of 
workers in the past, and the character of their work is essen- 
tially the same. The greater use of aluminium and a wider 
range of alloys have extended the scope of the moulder’s 
work. On the other hand, ‘ ‘ fabrication ” is tending to reduce 
the amount of moulding carried out. By this meana pieces 
of machinery are built up from steel sections welded together 
and castings are not required. 

Smiths 

The work of the smith is to beat metals into shape, and, 
in doing this, it is usually necessary to heat the material 
before working on it with hammers and other tools. In the 





vviiVjAis AiN.U LiAiiOUJi CONDITIONS 


amithy — a usual attachment to an engineeiing worlis— a 
limited amount of forging is done, which results in the em- 
ployment of skilled smiths and strikers. These strikers 
aie a comparatively low grade of semi-skilled workers. In 
boiler-making, a special branch of engineering, more smiths 
and helpers are found, whilst in factories specialising in forge- 
work there are several grades of skilled forge-workers 
employed. 

The character of the work which the smith performs is 
substantially the same as that which he has carried out for 
many years, and the degree of skill demanded is much the 
same as it was in pre-War days. Power-hammers and other 
machine aids have been improved in precision and case of 
handling, thus rendering greater assistance to the operative. 
To this extent the work can be said to require less exertion 
and physical strength on the part of the worker, but closer 
application is perhaps needed to the work in progress. 

Platers and Riveters 

Platers and riveters are found principally engaged on 
boiler-making and shipbuiIcliD,g^ork. There are, however, 
some of these workers employedT^wmost general engineering 
establishments. Boiler-makers’ placers are a skilled grade 
of workmen who cut, shape and otBprwise prepare metal 
plates and sections in readiness to make boilers, tanks and 
pressure vessels of aU kinds. The actual joints are usually 
completed by riveters and caulkers, a class of semi-skilled 
workers. Considerable variation is found in the skill re- 
quired on different classes of riveting, and some ol those 
employed are regarded as skilled men. ^As in other 
engineering occupations, mechanical aids have been provided 
to platers and riveters. These have altered from time to 
time the range of sldU required from these two related classes 
of workers, although there have heeniioievolutionary changes 
in the charaoter of the work done. Changed industrial 
requirements have reduced the available quantity of work, 
and itrwould seem likely that alternative methods of con- 
struction, chiefly connected with the application of welding, 
win cause further shrinkage in this class of work, particularly 
with respect to the employment of riveters and holders-up. 

Tinsmiths and Sheet- Metal Workers 

The term " tinsmith ” has a long association with the . 
engineering industry, and it does not refer simply to smiths 
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worldng iii tin. The usual interpretatioii is a skilled metal 
worker whose tasks consist of maldng all kinds of compara- 
tively hght metal containers, bending and shaping sheets and 
metal sections. Brass, copper, steel, etc., are the metals 
chiefly worked in, and joints are made by brazing, soldering, 
weldmg or riveting. 

In addition to the recognised tinsmiths there is a large 
number of other metal workers, skilled and semi-skilled, 
employed m cutting and bending metal sheets, tubes, and 
other sections to make a variety of enguieerhig products. 

Metal work of this land is growing hi volume. Special- 
isation and the introduction of new machines have made it 
possible for work previously done by skilled men to be 
produced by semi-skilled workers. This class of metal worker 
has grown most in numbers. 

As the result of changes in methods of production the 
degree of skill required from tinsmiths and skilled sheet-metal 
workers has been reduced and the range of their work 
lessened. As mentioned above, there has been a transference 
of certain sections of metal work from the skilled workers to 
semi-skilled labour. 

In connection with changes which have taken place in 
metal work of this kind, the advance of welding deserves 
mention. Weldmg was in the past part of the tinsmith’s 
work. Oxy-coal gas, oxy-hydrogen and oxy-acetylene pro- 
cesses were nsed. The welding was confined to small work 
and was a comparatively ummportant process by which 
metal sui’faces were joined together. There were few men 
wholly occupied as welders. 

The application of welding to the manufacture of engineer- 
ing products b*as spread rapidly during the post- War years. 
The tinsmith may still be called on to do a certain amount of 
welding in the course of his work, hut as the result of advances 
in welfing technique, and a recognition of its potentialities 
in connection with the manufacture — by “ fabrication ” or 
otherwise — of a wide range of engineeruig products, there is 
now a large body of workers employed solely as welders. 

In addition to high- and low-pressure acetylene wtslding, 
there are several processes in which electricity is used, 
these the metallic -are process and the various forms of 
resistance welding — butt or fl,ash, spot, and seam — are best 
known. Thus, welding, as practised to-day, is not one 
process, but many, each having advantages for different 
kinds of work, and each requiring a special type of machine 
or piece of equipment. 



iRecruitment for welding work has taken place principally 
from the ranks of semi-sldllcd labour, and by up-grading 
unskilled workers. Certain sections of this work have been 
recognised by employers as sldlled in character, but most 
welding is considered by them as semi-skilled work. There 
are several cases in different branches of tho industry whore 
organised labour and employers are not in agreement regard- 
ing the level of sldll and training period required by welders. 

Labourers 

In all sections of engineering work, but to different 
numerical extents, labourers are needed to assist other work- 
people in the efficient performance of their tasks. The 
foundry requires more labourers to craftsmen than other 
departments, the pattern shop probably fewest, and machine 
work and fitting varying proportions, mainly in accordance 
with the heaviness of tlie work done. This unsldlled work 
has varied little in its nature in the course of time. 

The Number of Workfeople in the Main Occupations in 
Engineering in England anti IkffZes 

Some indication of the numbers in the different occupa- 
tions in engineering can be obtained from the Occupation 
Tables of the Population Census. 

In England and Wales in 1931 there were nearly one and 
a quarter miUion males and females 14 years and over 
recorded in the several occupations carried on in engineerhig 
and other metal work. This figure, which applies to manual 
workers only, is exclusive of puddlers, shinglers, other 
furnace-men, rollers, and the skilled and unsMUed assistants 
to these classes of workpeople. The total is substantially 
the same as that recorded at the 1921 Census, when the 
lower age limit was 12 years. 

The figures relating to metal workers in the Occupation 
Tables of the Census are not confined to the stated principal 
branches of the industry, nor is the classification of occupa- 
tions ilfeed for the Census one which makes it possible to give 
the exact numbers in the main engineerhig occupations to 
which reference has been made. For example, in the Oooupa- 
tion Tables of the Census, the section “ Metal Machinists ” 
includes turners as well as semi-skilled machine workers 
such as turret and capstan operators, millers, drillers, etc., 
who have been referred to collectively as " machine-men ” 
in the list of the chief classes of manual workers in the in- 
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cluslry. Also, there is in the Occupation Tables a very large 
body of persons with occupations not stated in a sufficiently 
defined way to make their inclusion possible in the correct 
classes. 

The figures which follow are, therefore, approximate. 
They are related as far as possible to the selected list of 
engineermg occupations as followed throughout the industry, 
but no attempt is made to include workers whose occupations 
are completely unspecified in the Census Tables. 

In 1931 there were 170,000 turners and other machine- 
men and 60,000 female metal machinists. At the previous 
Census male numbers were about 10,000 higher and those for 
females nearly 10,000 less. In arriving at these figures half 
the tool-makers, for want of more precise information, have 
been considered as on machine work. 

The above totals include press workers and stampers. 
These are a relatively low grade of semi-skilled workers, of 
whom there were more than 30,000 females in 1931. In 1921 
these female workers numbered 22,000. There were 8,500 
males occupied with this work in 1931 and only 5,000 in 1921. 

In addition to the above metal machinists, nearly 170,000 
male workers were recorded in 1931 as mechanical engineers, 
engineers, mechanics and motor mechanics. These workers 
appear under the heading “ Eitters,” but it is considered that 
some of them were partly, or wholly, machine workers, 
although it has not been possible to ascertain how many. 
In 1921 in this smaU group of occupations there were aboirt 

164.000 males recorded. The number of motor mechanics 
has grown considerably since 1921, and this increase has 
more than compensated for the shrinkage in the numbers 
of those male^ classed as “ Mechanical Engineers ” and 
“ Engineers.” The female numbers iu this small group of 
occupations are of no importance. It may be mentioned 
that there were more than 66,000 skilled male metal workers 
in 1921 and 1931 with occupations unspecified. 

In 1931 there were 420,000 males in the group of occupa- 
tions included under the general term “ Eitters.” To arrive 
at the true number of fitters, however, this figure needs'to he 
reduced, as it includes fitters’ and erectors’ labourers, the 

170.000 workers entered as mechanical engineers, engineers, 
mechanics and motor mechanics, and 16,000 labourers helping 
these workers. At the previous Census there were about 

450.000 males in this group of occupations. The number of 
females is relatively insignificant — 1,000 in 1931 and 2,000 in 
1921. 
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The numbers shown clofiniiely as fitters and erectors 
declined from 196,000 in 1921 to 177,000 in 1931. To this 
number can be added the tool-setters and millwrights. Their 
combined total in 1921 was less than 18,000, and had grown 
to nearly 21,000 in 1931. Also there were 10,000 steel 
erectors in 1931, as compared with a Census return of 6,000 in 
1921. This is a special class of erection, and the numbers 
include certain other structural iron workers. 

Pipe fitters form a separate class. In the 1931 Census 
nearly 10,000 were recorded, whereas in 1921 the number 
was only 5,000. Eemale numbers in this occupation are 
insignificant. 

In the 193] Census there were 110,000 males occupied as 
electrical engineers, fitters, electricians and wiremen. It has 
not been possible to ascertain how many of this number were 
fitters, bub it is considered that at least half can be included 
in that category. It is estimated that in 1921 there were less 
than 90,000 males recorded in this group of occupations. At 
both Censuses the number of females occupied with this work 
was less than 1 % of the male total. 

There are other classes of fitters shown in the Occupation 
Tables relating to metal workers, but their work is not 
carried out to any great extent in the principal branches of 
the engineering industry. 

When deductions are made from the 1931 total of 420,000 
males classed as ‘^Eitters,” for the number of labourers 
included, and additions made to take account of pipe fitters, 
steel erectors and electrical fitters, the total for males 
occupied as fitters and erectors is about 446,000. This figure, 
however, is inclusive of the 170,000 engineers, mechanics and 
motor mechanics, some of whom, as it has Been previously 
pointed out, are machine workers. In 1 92 1 the corresponding 
figure for fitters and erectors, inclusive of the 164,000 
engineers and mechanics then returned, was approximately 
436,000. 

Pattern-making is another occupation in which the pro- 
portion of female labour is negligible. In 1931 nearly 14,000 
male |)attem-raakers appeared in the Census Table, but only 
11 females were shown. In 1921 there were 16,500 male 
pattern-makers and less than a hundred females occupied 
with work of this kind. 

In foundry work there were 70,000 iron and brass, etc., 
moulders in 1931, compared with 79,000 at the previous 
Census. The number of women moulders was approximately 
the same each time— viz., 3,000. Ih addition to the moulders. 
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tSiere were about 6,000 furnace and cupola men, etc., in 1931, 
and a slightly less number in 1921. No women are engaged 
on this work. 

Smiths and other skilled forge workers are not separated 
in the Occupation Tables. This combined body of workers 
was made up of 100,000 males and less than 1,000 females in 
1931. In 1921 there were nearly 128,000 males and 1,600 
females. 

The figures for platers are ineludod with those for iron 
shipwrights and boiler-makers. The total for these related 
occupations was 35,000 males in 1931 and 48,000 in 1921. 
No females are found in these occupations. 

The figures in the Occupation Tables for riveters wore 

18.000 males in 1931, and nearly 26,000 at the previous 
Census. Ecmale numbers were insignificant. A good portion 
of the riveting with which these men are occupied is outside 
the chosen range of engineering work. 

There were nearly 39,000 tinsmiths and other male shect- 
metal workers recorded in 1931, and 34,000 in 1921. Eemale 
workers in these occupations decreased from 2,900 to 2,200. 
Coppersmiths, another class of skilled metal workers, show 
no inter-censal change in the Occupation Tables. Their 
number is 5,000. Females occupied on this work are of no 
numerical importance. 

The figures for those occupied as labourers are given here 
with some reference to the sections of the industry in which 
the work is performed. In fitting, erecting and machinc-shopr 
work, 44,000 male labourers are shown in the Occupation 
Table for the 1931 Census and 66,000 at the previous Census. 
Foundry labourers numbered nearly 37,000 in 1931, and 

46.000 in 192>. There were 10,000 boiler-makers’ and 
platers’ labourers in 1931, and nearly 15,000 at the previous 
Census. The special class of riveters’ labourers has not been 
taken into account. The numbers of female labourers in the 
different sections are of no consequence. 

In view of the reference made to the development of 
oxy-acetylene and electric welding and cutting, it is interest- 
ing to notice that whereas in 1921 there were 5,000 miales 
occupied in this work, the number m 1931 had grown to 
11,500. Female numbers show an inter-censal increase from 
600 to 1,200. 

In comparing the foregoing figures for the two censuses 
in the po,st-war period, it will be remembered that in 1921 
conditions had hardly returned to normal after the War. 
During the War total numbers in engineering increased 
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owing to the large amount of munitions work done iir the 
various branches of the industry. 

The figures which are given show the approximate 
numbers in the various occupations sufficiently well for the 
relative importance of each, and the changes in the post-war 
period, to he appreciated. 

Changes in ihe PrOfortions of Shilled, Semi-shilled and 
Unskilled Labotir 

The account of changes in the character of the work 
performed by the main classes of labour, given earlier in this 
chapter, showed that a reduction in the proportion of skilled 
to semi-skilled workers has taken place. 

In “ The Survey of the Metal Industries ” in reference to 
this question, the following statement appears : “ Statistics 
relative to the proportion which exists between the number 
of sldlled and unskilled workers are subject to the considera- 
tion that in recent years a considerable change has taken 
place in the nature of the skill required in the industry. The 
demand for interchangeability in the finished products and 
the development of machining processes have led to an in- 
tensification of specialisation. In essence the machine 
operator has taken over part of the work previously faUing 
to the old-style fitter, but the necessity of working to small 
limits of error has necessitated the exercise of a greater 
measure of sldlled control during the work of machining. 
While there is now much more assembly (as distinguished 
from fitting) than previously, yet the fitting work which has 
to be done still requires (perhaps to an increasing extent) the 
skill of the high-grade mechanic ; and the nature of fitting 
work, properly so called, in the future will pibbably continue 
to demand such skill” (p. 152). 

Whatever the degree of skill required from the skilled 
worker may be, the percentage number of such workers is 
diminishing. The figures in the Occupation Tables of the 
Population Censuses in 1921 and 1931 are not in sufficient 
detail to bring out fully the growth of semi-skilled work in 
the tfiigineermg industry, and to show the changes in the 
proportions of skilled, semi-skilled and unskilled workers. 

Erorn the Occupation Tables relating to engineering and 
other metal workers, the development of certain semi-skilled 
occupations, such as drilling, welding, press work and stamp- 
ing, is noticeable. The figures for workers in several other 
semi-skilled machine oocupations are combined with those 
for skilled machinists, and the increase in the proportion of 
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s’lemi-sldlled workers is not evident. It is interesting to 
notice tlie big increase in tbe number of tool-setters — 8,000 
in 1921, and 12,000 in 1931 — since this is a pointer to tlie 
wide extension taking place in semi-skilled machine work. 

The Census figures enable the decline in the number of 
engineering labourers since 1921 to be clearly seen. More 
effective control of work in progress is now practised, methods 
of production have been improved, and the labouring force 
in 1921 appears to have been unduly high in proportion to 
the number of skilled and semi-skilled operatives. 

The Engineering and Allied Employers’ National Federa- 
tion has made estimates of the changes which have taken 
place in the proportions of skilled, semi-skilled and unskilled 
workers in firms within the Federation. Table 0 is based on 
data supplied by the Employers’ Federation for 1914, 1921 
and 1926, 


Table C 


The Proportions of Skilled, Semi-skilled and Unskilled 
Engineering Workers in Firms Belonging to the Engineering 
and Allied Employers' National Federation 


Year. 

Approximate Percentage of : 

Skilled. 

Semi-skilled. 

Unskilled. 

1914 . 

60 

20 

20 

1921 . 

60 

30 

20 

1926 . 

40 

46 

16 


Allowing for a rather liberal interpretation of the term 
“ approximate percentage,” the figures in Table 6 are in need 
of further explanation — ^which is not forthcoming in “ The 
Survey of the Metal Industries,” ftom which they have been 
extracted — ^if their true import is to be understood. 

The percentages presumably relate to all classes of labour 
employed by the Federation, including apprentices, y-^uths 
and females. The percentage for the semi-skilled workers is 
arrived at by combining the percentages of those male adults 
who are classed as semi-sldlled, with the hotal percentages for 
females, apprentices, youths and any other workers neither 
skilled nor in the labouring or unskilled class. The unskilled 
section is composed of adult males. 

The supposition that such a procedure has been followed 
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in obtaining the percentages given in Table 6 is supported 
by the data in Table 7, which have been taken from “ Un- 
employment : Its Realities and Problems ” (Appendix H, 
p. 86), a pubheation issued by the Engineering Employers’ 
Eederation. This table shows up the increase in female 
employment which has taken place since 1928. 

Table 7 

The Numbers in Different Glasses of JEngineering Work, in 
Finns Belonging to the Engineering and Allied Employers’ 
National Federation, Expressed as Percentages of the 
Total Numbers Employed 


Class of Labour. 

1928. 

1933. 

Skilled . 

34-1 

31-6 

Semi-skilled . 

20-7 

20-9 

Labourers 

13-0 

10-7 

iteprentices . 

Youths . 

7 8 

90 

7’6 

9-3 

Females 

7-7 

11-4 

Others . 

7-7 

8-G 


In Table 7 the percentages for semi-skiUed labour for 
1928 and 1933, comparable with those quoted in Table 6, 
are 53 and 57 respectively. By combining Tables 6 and 7, 
as has been done in Table 8, it is possible to see the changes 
over the period 1914 to 1933 more clearly. 

Table 8 


The Proportions of Skilled, Semi-skilled and Unskilled 
Workers in Firms Belonging to the Engineering and 
Allied Employers' National Federation 


Year. 

Approximate Percentage of : 

Skilled. 


Unskilled. 

1914 , 

60 

20 

20 

1921 , 

60 

30 

20 

1926 . 

40 

46 

16 

192g . 

34 

63 


1933 . 

32 

67 

lIBBli 
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‘ From Table 8 it, is clear Iliat the percentage of skilled 
and'un&killed labour has been decreasing since 1914, whilst 
the proportion of semi-skilled workers has, therefore, steadily- 
advanced. The percentages of skilled and unsliiUed workeis 
have been halved during the period, and the proiiortion 
of semi-skilled workpeople is practically three times as great 
as it was when the War commenced 

The proportions of adult males, youths (under 21 years 
of age) and females, employed by firms in the Employeis’ 
Federation in the earlier part of the ]ire-War period are 
given in Table 9, which appears in “The Survey of the Metal 
Industries.” In this table, skilled, semi-skilled operatives 
and labourers are included as “ Adult Males,” and “ Youths ” 
includes apprentices and other boys. 

Table 9 

The ProTpoitions of Adult Mules, Youths and Females in 
Finns Belonging to the Engineering and Allied Employers' 
National Federation 


Year. 

No. of 
Futos 
I ncluded 
in Return. 

No. of 
Work- 
people 
Employed 
by these 
Firms. 

Percentage of : 

Adult 

Males. 

Youths, 

Females. 

1020 

1,910 

701,480 

74 

18 

8 

1923 

1,940 

328,382 

70 

19 

11 

1920 

1,750 

497,010 

73 

18 

9 


Summary 

Until the end of the last century was approaching, semi- 
skilled hand or machine workers were small in numbers 
compared -with the skilled workpeople in the industry. 
Since then there has been a steady development in the 
employment of semi-sldlled labour, and a dechne in the 
proportion of skilled men required. ^ 

Since the War commenced there has been a big increase 
in the amount of semi-skilled machine work, and at the 
present time semi-skilled machine workers outnumber the 
skilled machinists. On certain sections of semi-skilled 
machine work — ^press work and stampings in particular — 
females form a considerable proportion of the total numbers 
employed, 
n 
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In tho skilled occupations in the main branches pf 
engineering, there have been very few women omployccl at 
any time. During the War women replacing men were 
sometimes classed as sldlled workers. In the post-War 
period there has been a tendency for the small number of 
skilled women workers in engineering to be reduced. 

Labourers and assistants have always been needed to 
help other workers. In the post-War period the proportion 
of labourers to skilled and semi-skilled workers has decreased. 

The complicated development of the industry in its many 
sections, including changed methods of production, new 
techniq^ues, the increased use of special machine tools, and the 
spread of the policy of quantity production of standard 
articles, makes it difficult to measure changes in the skill 
required by the different classes of workers employed, in 
anything but a general way. 



CHAPTER III 


OBGANISATION ON THE PABT OP ENGINEERING EMPLOYERS 
AND WORKPEOPLE 

The Erujineeriwi Employers’ Federatdon 

During the gi'eater part of the last century a more individual 
outlook on manufacturing prevented engineering employers 
from forming associations Jiaving as principal objects the 
determination of wages rates and standard conditions of 
working. Associations of employers existed, but with 
objects diSerent from those actuating present-day bodies. 

Towards the end of the centmy the growing strength 
of trade unions, and their increased attention to wages 
matters and working conditions, were brought forcibly to 
the notice of engineering employers. Applications were 
made for increased wages and a shorter working week. 
Requests were also put forward that discussions should 
take place on the employers’ “rights of management.” 
Such activities resulted in employers joining together 
to take up a collective attitude on these several matters, 
and to place themselves in a more satisfactory position 
for bargaining and negotiating. 

Local activity among employers was followed in 1896 
by the formation of the Engineering Employers’ Eederation. 
A test of strength was quickly forthcoming in 1897, when a 
general dispute occurred over managerial matters, and the 
question of a working week of 48 hours. The newly formed 
Employers’ Eederation received much support, and grew 
from 180 member firms to 702 during the six months the 
dispute lasted. 

Henceforward questions afieoting the industry as % whole 
Were put more into the hands of tho Eederation by the 
constituent members, whose number grewsteadily. Although 
for many years after the formation of the Eederation, wages 
matters were dealt with on a local basis, engineering wages 
and the conditions of employment within the different 
sections of the industry took on a more national aspect 
from the time the Eederation came into being. 

36 
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The Eederation has oonfcimied to grow in stature uigiril 
to-day, as tlie Engineering and Allied Employers’ National 
Federation, a title assumed in 1918 following an enlarge- 
ment of its functions, it consists of nearly 2,000 federated 
firms, which among them employ in normal times about 
600,000 persons of both sexes. 

The Federation is formed of District Associations. 
Individual firms are members of their local association, 
and through this are linlced up with the national body. 
There are about 50 of these District Associations, operating 
in England and Scotland mainly, but also covering Dublin 
and Belfast engineering. The District Associations are 
also members of regional bodies which discuss questions 
allec'ting the areas which they represent. 

A federated body worldng on similar lines, but much 
smaller in size, is the Shipbuilding Employers’ Federation, 
which on occasion works in conjunction with the Engineer- 
ing Employers’ Federation. 

Engineering Trade Unions 

The worlqpeople concerned in the 1897 lock-out were 
mainly in the following societies : — 

Amalgamated Society of Engineers. 

Steam Engine Makers’ Society. 

United Machine Workers’ Association. 

London United Brassfounders’ Society. 

United Society of Smiths and Hammermen. 

Loudon and Provincial Society of Coppersmiths. 

London United Society of Drillers. 

London United Society of Brass Finishers. 

London Provincial Society of Hammermen. 

Amalgamated Society of Toohnakera. 

Scientific Instrument Makers. 

Marine and General Engineers’ Society. 

By far the largest of these was the first mentioned. 
All have, in the course of time, lost their separate identities. 

Atd)his period the “ new unioniism ” was in its infancy. 
The craft unions, while recognising the growth of new classes 
of semi-skilled workers— and in some cases actively assisting 
in the formation of unions catering for them— had made 
comparatively little progress towards receiving such workers 
within their own rairks. 

The Amalgamated Society of Engineers, after standing 
for a time opposed to the inclusion of any but tradesmen who 
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liad served recognised apprentieeships, permitted memLer- 
ship to unapprenticed tradesmen, provided that they were 
in receipt of the trade unioir rate of wages. 

At the beginning of this century a “ Machinists Section ” 
was opened for machine workers of different classes, who 
were regarded as generally less skilled than the tradesmen 
already eligible for membership. The contribution rate 
for this new class of members w'as lower. There appears 
to have been little real effort made at first to recruit members 
for this section, and there was strong feeling on the part of 
some branches with regard to the change in policy which this 
form of membershii) indicated. 

Just prior to the War tlie unskilled labourers engaged 
in the industry were admitted to membership of this union. 
This Class “ F ” membershijj never proved ]Jopular, and the 
position of the engineering assistant was anomalous, as 
union membership in his case conferred no voting power. 
In 1917 this class of membership was discontinued. Ttiere 
still appears a number in this section, but as no further 
admissions are being made, the class will eventually disappear. 

The Amalgamated Engineering Union 

On July 1st, 1920, the Almagamated Engineering 
Union was formed by the amalgamation of several of the 
leading unions of engineering workpeople. The following 
are the unions — ^witli their membershij) figures — ^which 
formed the Amalgamated Engineering Union : — 


Name. Membership. 

Amalgamated Society of Engineers . . . 307,834 

Amalgamated Tofllmakers, Engineers and ]\Iacliini8t.s i4 ,007 

Steam Engine Jvrakor.s’ Society .... 27,200 

United Machine Workers’ As.sooiation . , . 24,007 

United Kingdom Society of Amalgamated SmiLlw 

and Strikers . . . . . . 13,760 

iVmalgamated In.stmment Makers’ Trade Society . 8,000 

A.ssociated Brass Eoundens, Turners, Eitters, 

l^inishers and Copporsmiths’ Society . . 0,501 

North of England Bras.s Turners, Eitters and 

Einishers ....... 1,0*0 

East of Scotland Brassfounders’ Society . , 041 

London United Metal Turners, Fitters and Eini&hors’ 

Society ....... 581 


Total 434,817 


There are five principal classes of memhership in the 
Amalgamated Engineering Union at the present day. 
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Classes 1 and 2 are for iradesmeii under 40 years of age-'it 
tlie date of admission, duly proposed, seconded, and vouclied 
for as good workers with at least five years experience. 
There is no rigid insistence on the serving of an indentured, 
or otherwise authenticated, apprenticeship. What claim 
the union has to he considered as a craft organisation rests 
mainly on these two classes of members. Class 3 is 
really the old “ Machinists Section ” of the Almagamated 
Society of Engineers, and the contribution rates are lower 
than those which apply to Class 1 and 2 members. In 
Class 4 are apprentices and other young persons engaged 
in the industry. Their contributions are quite small. 

In 1926 an Industrial Section was formed for anyone 
engaged in the engineering industry. In addition to this main 
Class 5 membership there is yet another industrial seetion — 
Class 5a — in which a lower contribution rate is payable. 

Superannuation, sicloiess, unemployment, accident, 
legal, strike and funeral benefits are provided by the union, 
and the difference in the amount of the contributions, in 
the various sections, is dependent on the range and extent of 
the benefits to which the members are entitled. 

The membership of this union declined rapidly after the 
serious dispute on Managerial Eimctions, which commenced 
in March 1922, and by 1925 there were less than 200,000 
members. After the opening of the special Industrial 
Section, total membership figures took a slightly upward 
turn for a time. A further decrease in numbers commenced 
in 1931, and in 1933 the monthly average membership 
was down to 163,000. Since then numbers have been on 
the upgrade, and the total membership in .July 1936 was 
248,000. 


Oth&r Craft Unions of Importance 
Other craft unions of importance in engineering include : — 


1036. 

Name. Membersbip 

Figures. 

National Union of Foundry Workers . . . 21,918 

Boilermakers and Iron and Steel Shipbuilders . 49,864 

United Pattern Makers’ A.sHoeiation . . . 10,085 

National Brass and Metal Meohanics . . . 12,269 

Klectrical Trades Union ..... 34,000 

National Society of Coppersmiths, Braziers, and 

Metal Workers ...... 3,000 

National Union of Vehicle Builders . . , 20,439 

Amalgamated Society of Woodcutting Machinists . 13,132 

National Union of Sheet Metal Woa’kers and Brazier'S 14,000 
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In addition to the above, there is a number of smaUer 
unions of skilled men, which, in order to prove most efEective, 
act jointly with the princiiial unions in any matters of general 
interest. 

The Number and Membership of Engineering Trade Unions 

In the Abstract of Labour Statistics the number and 
membership of engineering unions are shown combined with 
the totals for ironfounding, shipbuilding, and other metal- 
working and vehicle-building unions. 

The figures which follow can, therefore, be used only in a 
general way to show the changes in the number and member- 
ship of trade unions in the engineering industry. 

Just before the War there were 175 unions in this com- 
bined group of industries. This number has been reduced, 
largely as the result of amalgamations and the absorption 
of some of the smaller unions by larger bodies, until at the 
present time less than a hundred separate unions exist. 

In 1914 there was a total male union membership of 
nearly half a million in engineering and these allied in- 
dustries. This figure was practicaRy doubled during the 
War. The total of a miRion was reached in 1920, which was 
the peak year. A decline then set in, and foRowing the serious 
lock-out in March 1922 membership feU to 630,000 in 1923. 
Each succeeding year showed a steadily smaRer number, 
untR in 1932 the total was 470,000 — a sRghtly lower level 
of membership than that recorded in 1914. Since 1934 
membership figures have taken a distinctly upward turn, 
and the unions are at present carrying out intensive member- 
ship campaigns. 


General Labour Unions 

General labour unions were formed towards the end 
of the nineteenth century to accommodate the semi-skiRed 
and unskiRed workers. The growing sections of semi-skiRed 
engineering workers were then largely unorganised, as were 
the lahoiuers in the industry. • 

At first the recruitment of engineering workers in these 
unions was slow, hut gained some impetus during the War. 
Buring the post-war period substantial numbers of semi- 
skiRed and unskiUed engineering workers have been admitted 
to membership of the general labour unions . Amalgamations 
have taken place, reducing overlapping and' duplication of 
activities, until to-day the bulk of the general industrial 
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laLour is in two unions, viz., the Transport and General 
Workers, and the National Union of General and Municipal 
Workers. Each union contains a healthy growing section 
of engineering workens, in spite of the fact that the Amal- 
gamated Engineering Union has opened its ranks so as to be 
able to take in more of the lower grades of labour, and has 
actively set about the bu.siness of securing new members 
for these classes. 

The general labour unions do not publish figures showing 
how their membership is spread over the different industries, 
and are indeed most zealous in preventing this information 
from becoming public knowledge. It has not been possible 
to form any reasonable estimate of the number of engineering 
workpeople in general labour unions. The total membership 
figures which arc obtainable are of little value for the 
present purjjose except to indicate the general importance 
of these unions. The membership figures, allowing for the 
inclusion from time to time of smaller unions, show similar 
changes to those which occurred in the engineering unions, 
except that a partial recovery from the decline in numbers 
in the early post-War years was made between 1924 and 
1927. The decline then continued, but has been arrested, 
and both the principal general labour unions are at present 
making big advances in membership. In July 1935 the 
membership of the Transport and General Workers was 
415,000, and that of the National Union of Gencfal and 
Municipal Workers 310,000. 

Federated’ Working Among Trade Unions 

On matters of general interest it is customary to find 
unions combining to present a case before the Emjaloyers’ 
Eederation. This federated working among trade unions 
takes place principally tlrrough two bodies, the Engineering 
Joint Trades Movement, and the Federation of Engineering 
and Shipbuilding Trades. 

The Engineering Joint Trades Movement is not a standing 
body, but is called into existence as the need arises. It is 
repres&ntative of the unions intere.sted in the partioular 
questions at issue at the time, and may include the Federa- 
tion of Engineering and Shipbuilding Trades. The member- 
ship of the Joint Trades Movement varies only slightly 
on the different occasions when it is called on to function. 

The Federation of Engineering and Shipbuilding Trades 
is an old-established federation, which at present includes 
about twenty-five upions; but over 80 % of the total number 
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of members represented by these societies is covered by the 
two principal general labour unions referred to above. 
vSeveral of the smaller unions which are members of this 
Federation are craft organisations composed wholly of 
workers in different sections of the engineering industry. 

Limitations attached to Ojljicial Statistics 

As a result of the inclusion of union membership figures 
in the industry group with which the majority of members 
of the union is beheved to be connected, the statement of 
union membership for engineering workers lacks completeness. 

There are many trade union members engaged in engineer- 
ing work but enrolled in unions which are included in other 
industrial categories. Their exclusion from the metal 
industries group is a fact of increasing importance to those 
desirous of ascertaining the real extent of trade union 
membership in the engineering industry, on account of the 
growth of the engineering sections of the general labour 
unions. 

Most of the engineering unions exclude females, and the 
official figures of female trade union membersliip in engineer- 
ing do not disclose the true position. There are many 
female workers in the engineering trades who are members 
of the general labour unions. Particulars relating to female 
labour organisation appear in Chapter IX. 

Summary 

Organisation on the part both of workpeojile and 
employers in the engineering industry is highly developed, 
notwithstanding the difficidties resulting from the large 
number of trades which are practised. 

On the workers’ side there are additional comijlications, 
as the occupations followed are not wholly confined to the 
engineering industry. Engineering workpeople are em- 
ployed in practically every other industry, sometimes under 
conditions which are more allied to the industry which they 
serve than to the engineering industry itself. " 

The Engineering and Allied Employers’ National Federa- 
tion is a very powerful organisation, strongly supported 
throughout the country. It is the princiiml organisation 
on the employers’ side, and handles all matters of major 
importance affecting the industry. Close contact with 
individual members is maintained through District Associa- 
tions of employers. 
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Many of the important national craft unions have 
amalgamated, and since 1920 the Amalgamated Engineer- 
ing Union has been the prineij)al union in the industry. 
About half the total number of skilled engineering workers 
who are members of trade unions are enrolled in this large 
organisation. This union admits skilled worlcers in a number 
of related crafts, semi-skiUed hand or machine workers, 
and has broadened its constitution to include unskilled 
workers and general engineering labourers. 

Numbers of semi-skiUed and unskilled engineering 
workers are members of a general labom* union. These 
unions are now in direct competition with the Amalgamated 
Engineering Union for these classes of engineering work- 
people. The general labour unions, especially the National 
Union of General and Municipal Workers, encourage female 
engineering workers to become trade unionists. The 
Amalgamated Engineering Union, and other principal 
engineering unions, do not admit females to membership. 

Trade union membership in engineering increased 
rapidly during the War, £dl away shaq^ly afterwards, 
continued to dochne for several years, and is now increasing 
again. 

On questions of general interest in engineering it is 
usual to find collective action on the part of trade unions 
which expresses itself through a federated body representative 
of the different unions concerned. 



CHAPTER IV 


THE PRINOIPAl agheements between employers and 
WORKPEOPLE RELATING TO WAGES AND WORKING 
CONDITIONS 

Until the serious engineering dispute in 1897 the industry 
had developed without any written agrcoments of anything 
more than local importance on wages and working conditions. 

There were several questions of general interest on which 
it was desirable that formal agreement on a national scale 
should be reached between employers and workpeople. 

The formation of the Employers’ Eederation in 1896 
paved the way for the consideration of important issues 
on a wider basis than had hitherto been possible. 

The newly formed Employers’ Federation took a 
prominent part in the widespread lock-out which com- 
menced in July 1897. This rupture precipitated the 
question of definite written agreements on the main labour 
issues confronting the industry, and when the dispute 
terminated in January 1898, an extensive agreement was 
drawn up between the two parties. 

This agreement, which was officially called “ Conditions 
of Management,” is better known within the industry as 
“ The Terms of Settlement.” It has been chosen for two 
reasons as the point at which to commence this chapter. 
It was the first comprehensive agreement to be negotiated 
for the industry generally. Secondly, the questions with 
which it dealt are still of prime importance, and succeeding 
agreements on these matters are more in the nature of 
amendments to the appropriate clauses in the “ T§rms of 
Settlement.” 


The 1898 Terms of Settlement 

The 1898 ” Terms of Settlement ” embodied the principle 
that there should be a recognised procedure with regard to 
the handling of questions arismg between employers and 
workpeople, which provided for full discussion and thereby 
conduced to a satisfactory agreement being reached instead 

43 



44 WAGES AND LADOUR CONDITIONS 

of an active dispute occuiTing. The procedure to be adopted 
was stated, and consisted broadly of individual employers 
agreeing to receive deputations of workers, and if agreement 
could not be reached in this way, turning the matter over 
to their local Association of Employers. The local Em- 
ployers’ Association would then negotiate with the local 
trade union officials, to whom the workers had in the 
meantime stated their case. Should agreement still not be 
forthcoming, reference was to be made to the Executive 
Board of the Federation and the Central Authority of the 
trade union. While the questions were under discussion 
work was to continue under the existing conditions. As a 
supplement to this straightforward arrangement, the em- 
l)loyors added a Note to the effect that they did not want to 
introduce any new or untried conditions of work, and had 
no intention of reducing the rates of skilled men. 

The cpiestion of the employers’ complete freedom of 
management was a principal contributory cause of the 
dispute preceding the “ Terms of Settlement,” and in this 
Agreement the general principle of freedom to employers 
in the management of their works was admitted. Em- 
ployers regarded this as a cardinal principle of the industrial 
system which had to be observed, and in the Agreement 
appears the following statement : “ The Federated Em- 
ployers, whilst disavowing any intention of interfering with 
the proper functions of trade miions, will admit no inter- 
ference with the management of their business. . . 

Whilst it may be rather difficult to define the “ proper 
functions of trade unions,” it is quite clear that the Em- 
ployers’ Federation at the termmation of the 1897 dispute 
was emphatically opposed to obtrusion on the part of trade 
unions in respect to questions of management. 

No objections were to be raised to a man joining a 
trade urdon, hut employers were equally free in their choice 
of labour. They might employ union and non-union 
workers, in which case all were to work peaceably together. 
The ri»ht of a man to join a trade union was to be freely 
construed as involving an equal right to refrain from joining 
if desired. 

The above statements raise matters of considerable 
importance to individuals, the significance of which is more 
apparent when the following clause, which appears in the 
Agreement, is read : “ The Federation do not advise their 
members to object to union workmen or to give preference 
to non-union workmen.” 
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Individual firms wero froe to pursue their own policies 
regarding the employment of union and non-union men and 
to decide the position of, and treatment meted out to, each 
individual employee. 

With regard to the maiming of machines, which was one 
of the principal questions that led to the formation of the 
Employers’ Federation, it was stated in the “ Terms of 
Settlement ” that employers should have full discretion to 
appoint men they considered suitable to work the different 
machine tools. The employers emphasised their desire to 
encourage ability, and were left with the riglit to “ select, 
train and employ those they considered best adapted to the 
various operations and to pay them according to their 
ability as workmen.” 

The continuance of the practice of allowing individual 
employers to determine how many apprentices should be 
engaged was embodied in the settlement terms. It was 
felt that this should be recorded because of suggestions 
that the numbers of apprentices should be hmitecl, and in 
some defined proportion to the numbers of journeymen in 
the factory. 

Turning now to the portions of this important agreement 
which dealt more specifically with wages matters, the 
following abstract states the position with regard to piece- 
worldng, which was assuming some importance about this 
time. 


“ The right to work piece-work at present exercised 
by many of the Federated Employers shall be extended to 
all members of the Federation and all theh imion 
workmen. 

“ The prices to he paid for piece-work shall be fixed 
by mutual agreement between the employer and the 
workman or workmen who perform the work. 

“ The Federation will not countenance any piece-work 
conditions which wUl not allow a workman of average 
efficiency to earn at least the wage at which he is rated.” 

<• 

This last paragraph needed amphfication, and the 
Federation stated that there was no intention of interfeiing 
with the usual practice of making extra payment for extra 
effort, nor did they seek to reduce the rates of wages of 
skilled men. An assertion was made that in various shops 
piece-working had been for long in force and individual 
workmen much benefited by the system. 
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Overtime, when necessary, would be worked with the 
following as a basis and guide : — 

“ That no man shall be required to work more than 
40 hours overtime in any four weeks after full shop hours 
have been worked, allowance being made for time lost 
through siclmess or absence with leave.” 

A list was given of special cases when overtime should 
not bo restricted. In general these related to conditions of 
emergency. In many shops no restrictions on overtime 
working existed, and this agreement marks the first broadly 
conceived effort to regulate overtime for trade union 
members. 

Finally there appeared a most important reference to 
the determination of rates of wages : — 

“ Employers shall be free to employ workmen at rates 
of wages mutually satisfactory. They do not object to 
the unions or any other body of workmen in their col- 
lective capacity arrangmg among themselves rates of 
wages at which they will accept work, hut, while admitting 
the position, they decline to enforce a rate of any Society 
of workmen or an agreement between any Society and its 
members. 

“ The unions will not interfere in any way with the 
wages of workmen outside their own unions. 

“ General alterations in the rate of wages m any 
district or districts will be negotiated between the Em- 
ployers’ Local Association and the local representatives of 
the trade unions or other bodies of workmen concerned.” 

Collective bargaining between the Employers’ Associa- 
tions and the unions was thus made the subject of district 
agreement. 

The 1907 Agreement 

In 1901 a Provisional Agreement was reached between 
the Employers’ Federation and the officials of the engineering 
trade'- unions, but this was rejected by the trade union 
members when, a baUob vote was taken. In 1907 a new 
Agreement was made which dealt with the same principal 
matters as were included in the 1898 “ Terms of Settlement.” 
This Agreement of October 1907 sUghtly altered the pro- 
visions for avoiding disputes, by suppl 3 ring a little more 
detail with regard to the working of local and central con- 
ferences and the arrangements for convening these. 
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Tho principle of the employers’ freedom of management 
remained unaltered With reference to union merahcrship 
and freedom of employment, an improvement, from the 
trade unionist’s point of view, was made in the 1907 Agi’ee- 
ment. A workman was not to he required as a condition of 
employment to state whether a union or non-union man, 
and the Eederation undertook to recommend their members 
not to object to employing a workman simply on the grounds 
that he was a trade unionist. 

It would appear that between 1808 and 1907 cases of 
discrimination must have taken plape for this entry to have 
been made. 

The workman’s concern over bis position, should macbino 
improvements or altered methods result in his displacement, 
was aclmowledged in the 1907 Agreement, and employers 
were recommended, when effecting alterations which dis- 
placed labour, to consider the case of those displaced so that 
if possible they should remain in employment. 

As a result of further applications on the part of trade 
unions for the number of apprentices to be considered in 
relation to the number of journeymen employed, it was left 
open for the trade miions to discuss this question with the 
Federation on a broader basis, i.e., the proportion of appren- 
tices in the federated area, and not the numbers in indi- 
vidual factories. The importance of properly trained 
apprentices was recognised, and they were to he given 
opportunities to secure a good knowledge of the trades they 
entered, and encom'aged to supplement practical experience 
with theoretical training. 

Changes were made in piece-working arrangements. 
The spread of this was Gontinuing and, in addition, other 
systems of payment by results were being introduced. In 
fact, the Halsey and Rowan systems were already the 
subject of a separate memorandum (1902), in which em- 
ployers were pledged, when using these systems, to guarantee 
time-rates, to maintain the prevaihng overtime and night- 
shift conditions of payment, and to leave the “ limit time ” 
unchanged unless the methods or means of manuSacture 
were altered. 

These arrangements were refleeted in the changes in 
connection with piece-working which were made in the 1907 
Agreement. The most important of these changes was the 
provision that " each wox’kman’s day rate he guaranteed 
irrespective of his piece-work earnings.” Prices continued 
* Further information on these systems appears in Chapter VI. 
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to be fixed by miitual arrangement between employers and 
tbe workmen. This is known as the jorinciple of “ rantuality.” 
Piece-workers on overtime or night-shift were to be paid the 
allowances made to time-AVorkers employed in this way. 

The amount of overtime for a trade union workman 
was reduced to 32 hours under the same provisos as stated 
in 1898, and systematic overtime was to be deprecated. 

Nothing new was mentioned about the rating of skilled 
men, except that in fixing the rates the employer should 
have regard to those prevailing in the district for fuUy 
trained and skilled men. 

The York Agreement, 1914 

In March 1914 certain of the trade unions, including the 
Amalgamated Society of Engineers, terminated the 1907 
Agreement. 

The Amalgamated Society of Engineers entered into a 
new Agreement a month later {York Agreement) dealing 
only with the procedure to be followed when disputes were 
apprehended. 

This York Agreement followed closely the “ Provisions 
for Avoiding Disputes ” section of the 1907 Agreement, 
which, in turn, contained similar provisions to those appear- 
ing in the 1898 Agreement. (A broad outline of these has 
been given.) Stress was laid on the desirability of settling 
troubles in the works where they occurred, through joint 
discussion between the management and Avorkpeople directly 
concerned, EaUing a settlement by such means, it Avas 
made permissible for further discussion to take place between 
deputations of workmeir, accompanied by a stated trade 
union official, and the interested employers, who would be 
assisted in their deliberations by a representative of their 
Federation. Little else was changed or added, save that 
the existing machinery for negotiation was speeded up, and 
more precise instructions were given in connection with the 
calling of local or central conferences. 

Although this Agreement was between the Amalgamated 
Society of Engineers and the Employers’ Federation, other 
unions still remaining parties to the full text of the 1907 
Am’eement acce]>ted these terms, Avhich became those gener- 
ally followed in the attempt to settle differences amicably. 
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/ 5 'Ao^ Stewards Agreement, 1917, and Works Oommiilees 
Agreement, 1919 

During the War, partly as a result of the special circum- 
stances operating, the practice spread of choosing in each 
department of a factory a trade union member to act as 
spokesman on industrial matters. Those chosen -were 
called “ Shop Stewards,” * and the development of the 
practice was such that, at the end of 1917, an agreement 
was made on this subject between certain trade unions 
(excluding the Amalgamated Society of Engineers) and the 
Employers’ Federation. The employers officially recog- 
nised the shop stewards and regulations wore made as to 
their functions and the terms of their appointment. 

There was, also during this same exceptional period, 
the growth of individual works committees, at first repre- 
sentative of workpeople only, but later — fostered by the 
recommendations of the Whitley Committee — of the joint 
type. The immediate post-War period saw a rapid growth 
in the number of these committees, and it was hoped that 
their existence would contribute to improved industrial 
relationships. In May 1919 an Agreement was made 
between the Employers’ Federation and the trade unions, 
which dealt with the constitution and functions of these 
works committees, and revised the regulations appertaining 
to shop stewards. To this Agreement the Amalgamated 
Society of Engineers was a party, and the terms were 
included without alteration in the National Agreement of 
1922. 

The National Agreement of June 1922 

The National Agreement of June 1922 is the principal 
Agreement in operation at the present time, stating the 
procedure for deahng with questions arising, and the pro- 
visions for avoiding disputes. This Agreement was con- 
cluded between the Employers’ Federation and the principal 
trade unions in engineering and shipbuilding. It followed 
the termination of the dispute on managerial fuijctions 
‘ which commenced in March 1922. 

The terms of the York Agreement are incorporated in 
the 1922 National Agreement, with but one slight alteration 
refeiTing to the class of trade union official who may 
accompany deputations of workmen. 

* For further inlormatiou relating to the growth of the “ Shop 
Steward Movement ” during the War vide Report on Works Ooia- 
mittees. H.M.S.O., 1818. 
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The general position in regard to shop stewards is that 
trade union membeis working in federated firms may appoint 
from their number, representatives — loiown as shop stewards 
— to act on their behalf, in accordance with the accepted 
provisions and procedure for avoiding disputes and for 
dealing with questions arising. Each trade union repre- 
sented may appoint shop stewards, and intimates to the 
employer the names of the rei)resentatives and the shoiis 
which they serve. 

Works Committees may be set up, consisting of not 
more than seven duly elected shop stewards, chosen so as 
to give fair representation to the various classes of work- 
people, and not more than seven chosen by the management. 
It is usual to find the two sides equally represented in 
numbers. The proceedings must not result in any agree- 
ment being entered into which is contrary to existing 
agreements between the represented trade unions and the 
Employers’ Eederation or the Local Employers’ Association. 

Other matters of general interest in the National Agree- 
ment of June 1022 are the re-affirmation of the employers’ 
right to manage their own establishments, and for trade 
unions to exercise their functions. A statement is also 
made that provision for changes in shop conditions is 
necessary in the process of evolution, but it is not intended 
to create any specially favoured class of workpeople. 

The Fosb-War Position Concerning Varwus Important Questions 

The important matters dealt with in the Agreements of 
1898 and 1907 which do not appear in the National Agree- 
ment of June 1922 have been the subject of individual 
consideration, and some of them are dealt with in separate 
Agreements. The comse which these questions have taken 
in thepost-War period will now be described, and the present 
position in respect to each of them stated. 

^ Trade Union Membership 

Regarding the freedom of the individual worker to join 
a trade uniou without his jiosition in the factory being in 
any way prejudiced, there is no separate or recent agreement 
existing. The Employers’ Eederation claims that federated 
firms continue to observe the clause in the 1 907 Agreement 
dealing with this matter, and the attendant questions of 
amicable working between union and non-union men. The 
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essentials of this clause have been mentioned earlier in this 
chapter. 

It requires but a little knowledge of industrial conditions 
for it to be appreciated that with union and non-union 
labour working side by side, friction may be caused and 
serious labour troubles result. 

The Eederation considers that the trade unions’ attempt 
to recruit members is outside their concern, but coercive 
measures should not he applied, nor should employers be 
in any way penalised, through trade-union action, if indi- 
viduals decide to remain outside trade-union membership. 

“ Poaching ” on the part of different unions is another 
question which the enqiloyers consider to be (mrely domestic, 
and in which they have no wish to be involved. 

Demarcation Questions 

Demarcation questions have been a frequent source of 
trouble in the manufacture of various engineering products. 
Disputes arise regarding the particular class of labour which 
shall carry out certaui sections of the work. Although 
these are principally inter-union matters, employers have 
often been involved. Sometimes they have made arbitrary 
decisions as to the class of craftsman to whom the work 
should be given, and their desire for unhindered production 
has led them on occasions to interfere with a view to effecting 
a settlement. As a result of the many demarcation ques- 
tions arising, especially in marine engineering and ship- 
building, an agreement with regard to the procedure to be 
followed in these cases was concluded in 1 912 between various 
trade unions and the Eederations of Shixibuilding and 
Engineering Employers. 

This agreement, which is still in operation, does not 
provide for the decisions reached to be given national 
appheation. Each is confined to the works in which the 
question arose, and is binding only for twelve months. 
After this period the issue may be raised again. 

The number of stoppages of work arising out of demar- 
cation troubles has been considerably reduced im recent 
years. This is partly explained by there being fewer 
demarcation questions to settle as a result of amalgamations 
amon^ trade unions, and the changes towards industrial 
unionism occurring in certain of the leading unions. In 
addition, there is an altered outlook by the members of 
different craft unions. There is a noticeable desire to be 
more accommodating, and less rigid in the interpretation 
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of union lulos concerning what w^ork may be done. The 
workers have realised that the rules were framed when 
changes in methods of production were not taking place with 
the rapidity which has characterised the post-War years. 

ManniTig of Machines 

Continued improvement in machine tools has constantly 
kept to the fore the question of the rating of workers on 
different classes of machines, and the employers’ claim to 
man machines with those they consider most suitable. 

The big increase in the number of semi-sltilled machine 
workers, who largely obtain their training, not by any 
ordered system of apprenticeship, but by “ progressing up 
a ladder of progressively complex operations,” has made 
this group of questions — viz., the selection, traming and 
payment of machine workers — a most complicated set with 
which to deal. 

The difficulties have not been confined to those existing 
between employers and trade unions, but have resulted in 
differences among the unions themselves. 

At the begimiing of the post-War period the officials of 
the Amalgamated Engineering Union considered the ques- 
tion of rating machines. They were in favour of a classi- 
fication of machines with agreed minimuan rates for the 
various Glasses. They recommended that planers, slotters, 
miUers, gear-cutters, shapers, grinders, horizontal drillers 
and borers, radial drillers who perform knifing, hormg, rose- 
bitting, tapping or studding operations, capstan, turret, 
combination or automatic operators who set-up their own 
work and machines, should in all respects be classed in the 
same category as turners, and paid according to the estab- 
Ushed rates for such workers in each district and trade. 
In a second class they included vertical drillers, screwers, 
sawyers, nut facers and workers on other machines not 
specified in the first big group. These workers, after a 
probationary period of two years, would receive the ordinary 
district rate, i.e. 95% of the rate payable to those in the 
first class. 

This classification, and the suggested wage rates, were 
not accepted by the Employers’ Eederation. Such an 
arrangement would have meant extending the established 
' rates for turners to a large number of machine workers in 
receipt of lower rates of payment, and increased rates to 
ot^ier grades of semi-skilled maohine workers. 

The Employers’ Eederation agreed that it was necessary, 
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in the best interests of the industry, to arrive at some 
understanding on the machine question, but at this time it 
was umvilling to move from the general ]position as stated 
in the 1907 Agreement. Under this Agreement employers 
were free to make their own choice of machine workers, and 
to pay them according to their ahihty as workmen, 

The Eederation’s attitude was influenced by a recogni- 
tion that, although up to tliis time it had been in negotia- 
tion on the machine question, chiefly with certain of the 
craft unions, the matter was becoming one of major im- 
portance to other unions, especially the quickly growing 
general labour unions which had many members engaged on 
machine work in engineering factories. Any agreement 
would need to take into account these unions, and a prema- 
ture move might further complicate the position. 

In 1923 the Amalgamated Engineering Union was in- 
formed of the Eederation’s disinehnation to continue further 
discussions relating to machine classification, without all 
the unions interested in the question being invited to take 
part. The Amalgamated Engineering Union was irnwUling 
at that time to participate in a general conference to explore 
the position. 

The general workers’ unions made it clear that it was 
their intention to assist their members to progress where 
they showed capacity, and to ask employers to allow them 
the opportunity to carry out those or machine hand opera- 
tions for which they showed aptitude or possessed quaU- 
fications. These unions also favoured the development of 
minimum rates — preferably applied on a national basis — 
for certain operations, and agreement with regard to the 
training of workers. 

When informed of the declared pohey of the general 
workers’ unions the Amalgamated Engineering Union 
referred the whole matter to its Executive Council, pre- 
sumably for some pronouncement to be made at a later 
date. No announcement has yet been made by this 
union. , 

There the position rests, and no agreement has been 
formally expressed. The matter is more complicated than 
it was in 1923, both on account of the increasing member- 
ship in the engineering sections of the National Union of 
General and Municipal Workers, and the Transport and 
General Workers’ Union, and the present policy of the 
Amalgamated Engineering Union of admitting all classes of 
engineering workers to membership. 
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The, Numher and Training of A'ppranlices 

T’he apprenticeship question is, to a certain extent, 
bound up with the development of machine tools. Changes 
in methods of production have disturbed previously accepted 
opinions as to the length and the width of training necessary 
for engineering workers. 

The trade unions favour a limitation of the number of 
apprentices on some agreed basis connected with the number 
of journeymen. Both employers and unions are agreed that 
a revised opinion regarding the period and form of appren- 
ticeship is desirable from time to time in consequence of the 
changes which are occurring. 

There are several other questions alfecting apprentices, 
but nothing has been expressed in a national agreement 
since that of 1907, to which reference has already been 
made. 


Oveiiime and Night-Shift Working 

Prior to the War, when district settlements were the 
practice, overtime by day workers was paid at an average 
rate of time-and-one-quarter for the first two hours, and 
afterwards at time-and-one-half. 

Overtime and night-shift working conditions and allow- 
ances were made the subject of a national agreement in 
1920,* between the Employers’ Federation and various 
trade unions with members in the engineermg industry. 

The overtime allowance to day workers provided by the 
1920 Agreement was time-and-one-half until midnight, and 
double time afterwards until the next ordinary starting 
time. 

In 1931 another agreement was made, altering certain 
parts of the Agreement reached in 1920. By the alteration 
in 1931 overtime is now paid at the rate of time-and-one- 
quarter in respect of the first two hours, and after tliis at 
the rate of time-and-one-half. In effect, there has been a 
reversion to the average pre-war overtime allowance, except 
that prior to the War, in many districts, overtime was not 
computed until the full working week of 63 or 64 hours 
had been completed, whereas each day now stands by 
itself. 

The “ rates ” referred to above in connection with over- 

* The full text of this Agroemont, together with the changes 
made in 1981, appear in the Report on Collective Agreements, 
Voh 1, pp, 327-228. 1934. 
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time allowances to day workers are the recognised day- 
shift wage rates for the classes of labour concerned. 

Systematic overtime as a means of production is depre- 
cated, The hmitation of 32 hours overtime hi any four 
weeks, to which reference was made when dealing with 
the 1907 Agreement, was redneed to 30 by the Overtime 
and Night-shift Agreement of 1920. 

It is understood that employers have the right to decide 
when overtime is necessary, and that workpeople, or their 
representatives, may bring forward any cases for discussion 
in accordance with the procedure provided. 

Night-shift is ” where men other than day-shift men 
work throughout the night for not less than three con- 
secutive nights.” The 1920 Agreement provided for 47 
hours to be worked during five nights, with payment at the 
rate of time-and-one-third throughout ; overtime for night- 
shift workers to be paid for at time-and-two-thirds. In 
1931 these allowances were reduced to time-and-one-sixth 
during the normal night-.shtft hours. For overtime by 
night-shift workers before or after the night-shift period, 
payment was fixed at the rate of time-and-one-quarter for 
the first two hours, and afterwards at time-and-one-half. 

In June 1936 another Agreement was made by which 
allowances for night-shift were increased to time-and-one- 
fifth. The fii'st two hours of overtime on night-shift are paid 
at the rate of time-and-one-third, and for all overtime hours 
worked thereafter by night-shift workers time-and-one-half 
is now paid. These night-shift overtime conditions apply 
also to night-shift men coupling-up. 

The allowances for night-shift workers are calculated on 
the recognised day-shift rates of payment. 

It is not easy to make a comparison between these 
allowances to night-shift workers and those operating before 
1914. Prior to the War the night-shift week was not 
uniform in length. As in the case of day work, a full week 
had generally to be worked before overtime was computed. 
Night-shift working was commonly paid at time-and-one- 
quarter for all the hours worked ha the normal week.' 

SUfi-Worh 

Shift-working was the subject of a separate Agreement 
between the Employers’ Federation and the Amalgamated 
Engineering Union in 1920. This stated the conditions for 
double day-shift and a three-shift system. In 1931 tins 
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Agreement "vvas amended, and the new arrangement * 
reduces the payment hours to the workers. Perhaps with 
improving trade there may he an increase in the amount of 
shift-working, now that the basis arrived at is considered 
by the employers to be more economic. Under the original 
plan, men on the first and second shifts {i.e. 6 a.m.-2 p.m 
and 2 p.m.-lO p.m. ; half-hour break in each shift and 
12 noon finish on Saturdays) worked 43 or 37^ hours respec- 
tively, but were paid on a 47-honr basis. On the third 
shift (10 p.m.-6 a.m.) 37|- hours were worked and 50 
payment hours recorded. 

The alteration made in 1931 provides for 45 hours pay- 
ment to workers in the first and second shifts, and 47 hours 
to those in the third shift. For the purposes of calculating 
war and special bonuses each full shift counts as a full 
worldng week. 

There was no uniformity existing in pre-War days with 
regard to the arrangement of shifts, or the payment hours 
to be credited to those working in this way. 

Holidays 

Before the War there was considerable variation in the 
number of recognised holidays in different parts of the 
country, and the allowances made to workers whose services 
were required during these times. 

After the War, discus-sions took place with the object of 
standardising the number of recognised holidays and the 
additional payments to those compelled to work. 

An agreement on these matters was made in 1922, and 
supplemented by two further agreements in 1924. These 
agreements, which are stiU in operation, provide for double 
time to be paid on two holidays and time-and-one-half in 
respect of eight other full-day hohdays. 

The two general holidays in England, in respect of which 
double time is payable, are Christmas Day and either Good 
Friday or Easter Monday. The eight holidays which yield 
time-afid-one-half to those at work on these occasions are 
the subject of local arrangement. 

The agreements do not stand in the way of additional 
holidays being taken in any district, but merely state a 
number for which extra rates have been generally agreed. 
There are several local agreements in existence — ^made 

* Report on Collective A^eexnents, Vol. I, p. 226, contains the 
text of the Agreement which ia now in operation. 
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between different nnions and the local Engineering Em- 
ployers’ Associations — ^ingarding hoiiday arrangements. 

Reductiona in the Working Week and Compensations Therefor 
A most important Agreement was negotiated at the end 
of 1918 providing for a reduction of the working week to 
17 hours, commencing on January 1st. 1919. 

There was no uniformity regarding the working week 
prior to this Agreement, but the range in the number of 
hours worked was limited, and hours varied between 60 and 
64 per week. 

There has been no general alteration in the length of tlie 
working week since the hours were reduced to 47 in 1919. 

Several factories still practised the two break system 
at the end of the War. There was a break made for break- 
fast, and another in the middle of the day. This arrange- 
ment, which was very common in pre-War days, had been 
declining in favour for several yeans, and the 47 Hours Week 
Agreement provided for the single break system (no break- 
fast stoppage) to be generally adojited. 

In the post-War period there has, therefore, been uni- 
formity in federated firms in corarection with the length of 
the normal working week, and in the practice of worldng 
with one main break only each day. There has also been 
comparatively httle variation in the disposition of the hours 
of work, but recently an increase in the number of firms, 
and departments within firms, arranging their hours to 
avoid working on Saturdays, is noticeable. In some cases 
the five-day week has meant a reduction in hours from 
the basis agreed to in 1918. 

The importance of the 47 Hours Week Agreement was 
further increased by the fact that weekly time rates remained 
unchanged. Hourly time rates were augmented for day- 
shift workers to compensate them in proportion to the 
reduction in hours experienced. 

Night-shift rates were also adjusted on the same basis, 
but the number of hours worked remained unchanged until 
the Agreement was made in 1920. ' 

Eor those worldng rmder premium bonus plans, hourly 
earnings were increased as calculations were based on the 
onlianced day-shift rates. 

No change was made in piece-work prices or lieu rates * 
at the time the 47 hour’s week was introduced, but the 
* A special form of bonus whzch. is explained more fully in Chapter 
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parties agreed to deal witli these at an early date, and to 
consider “ the economic conditions and systems and bases 
of remuneration necessary in the interests of industry ” 
from a national viewpoint. 

In April 1919 the principal engineering unions agreed 
with the employers that : — 

“ Where by reason of the introduction of the 47-hour- 
week a workman is not able to earn on piece-work his 
previous remuneration on the same job, the employers will 
undertake to recommend that suitable adjustments shall 
be made on the piece-work price for that job. It is 
agreed that piece-work prices shall be such as will enable 
a workman of average ability to earn at least 33jj% over 
present time rates (excluding war bonuse.s). Piece-work 
prices once established shah not be altered unless the 
means or method of manufacture is changed. Meantime 
it is agreed that where prices are such that on account of 
the reduction in hours the workman of average ability is 
unable to earn 33 J%, the necessary adjustments should 
be made.” 

Systems of Payment by Besxilts 

It was mentioned earlier in this chapter that the Amal- 
gamated Society of Engineers — ^the principal engineering 
union until the formation of the Amalgamated Engineering 
Union in 1920 — ^withdrew from the 1907 Agreement in 1914. 
At the same time they withdrew from the conditions of the 
1902 Memorandum relating to the Premium Bonus System. 
This Memorandum has been referred to previously in this 
chapter. 

The Amalgamated Society of Engineers had, therefore, 
no formal Agreement with the Employers’ Federation in 
connection with systems of payment by results during the 
whole of the War period. The union was a signatory to the 
Piece-work Agreement made in April 1919, which is referred 
to at the end of the preceding section of this chapter. 

In this Agreement there was for the first time in an 
engintbring agreement of national importance a definite 
percentage stated by w'hich piece-workers’ earnings should 
exceed time rates. The clause providing that piece-work 
prices should not be altered, unless the means or method of 
manufacture were changed, was also a development of 
importance. 

Since 1919 there has been considerable development in 
the application of different incentive methods based on 
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payment in i)Toportion to output. This development has 
been accoini)anied by frequent conferences between em- 
ployers and various engineering unions in connection with 
how such methods of payineirt shall be introduced and 
worked. 

Since the serious dispute in 1922 all agreements ^ between 
the Employers’ Federation and engineering trade unions, 
relating to systems of payment by results, have been 
couched in similar terms. 

A study of the text of the standard Agreement, which 
has been sub.scribed to by most of the important unions, 
except the Amalgamated Engineering Union, shows that 
the general princiides have changed little from those ex- 
pressed in the 1907 Agreement. 

The employers have the rigid to introduce systems of 
payment by results. Prices still remain to be fixed by 
mutual arrangement betweenThe indivi dual employer and his 
workers, and there is the guarantee of the day-work time 
rate should piece-work earnings for the week fall short of 
this figure. 

In 1931 when reductions were made in the allowances 
for overtime and night-shift working, alterations were also 
made in piece-work prices. The Agreement in Jnne 1931 
provided that : — 

“ (a) No piece-work prices, bonus or basis times once 
estabbshed may be altered except for the 
following reasons : — 

(1) A mistake in the calculation on either side or 

(2) The material means or methods of produc- 

tion or the quantities are changed or 

(3) A mutual arrangement has been come to 

between the employer and the worker in 
the same way as a new price is arranged. 
(/;) Piece-work prices and bonus or basis times shall 
be such as wiU enable a workman of average 
ability to earn at least 25% over time rates 
excluding War bonus. ^ 

(c) As regards existing prices or times : — 

(1) In those cases where the basis is 33|% it 
wifi, be reduced to 25%, i.e., a reduction 
of 6i%. 

* Delaila of the dates of thoao agreements, the subscribing 
parties, and a copy of the terms, appear in the " Report on Collective 
Agreements between Employers and Workpeopio,” Vol. I, 
l-EM.S.O., 1034. 
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(2) In those cases where the basis is by agree- 
ment or recognition greater than 33^%, 
the reduction will be in the ratio of 33 J 
to 26.” 

The above Agreement on piece-work was concluded 
between the Engineering Joint Trades Movement and the 
Employers’ Eederation, and is in operation at the present 
time. 

It is interesting to note that the Amalgamated Engineer- 
ing Union, as a member of the Engineering Joint Trades 
Movement, was a party to the 1931 Piece-work Agreement. 
This union was also a party to the 1919 Piece-work Agree- 
ment, but has made no other agreements on piece-work 
with the Employers’ Federation. Both these Agreements, 
as their terms show, deal only with certain details of working, 
and assume that there is concord on the more general 
questions connected with the operation of systems of pay- 
ment by results. These other generally accepted conditions 
appear in the piece-work agreements which have been con- 
cluded between the Employers’ Federation and other 
engineering trade unions, but up to the present time the 
Amalgamated Engineering Union has not formally accepted 
them. 

It will be noticed that the 1919 Piece-work Agreement 
makes reference only to “piece-workers,” whereas the 1931 
Agreement is so phrased as to cover other systems of pay- 
ment by results. 

In firms which are members of the Engineering Em- 
ployers’ Eederation, allowances in respect of overtime, 
night-shift, work done on Sundays, and during recognised 
holidays, are paid in addition to the earnings under any 
system of pa 3 nnent hy results. These aUowancea are, as in 
the case of time-workers, calculated on the basic time rates. 

During the post-War period, as the result of negotiation 
between the Employers’ Eederation and the trade unions, 
several safeguards have been provided for those employed 
under isystems of payment by results. 

The supplying of particulars as to the nature of each 
job and the piece-work price, bonus or basic time allowed, 
is of distinct help to the workman in computing his wages. 
It may also be considered as playing a part in encouraging 
continued effort on the part of the w'orker. The quick 
appreciation of the exact payment for the work done is an 
integral part of a satisfactory individual incentive system. 
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Debit balances are not now carried forward for any 
considerable length of time. Also, a worker on a system 
of payment by results, prevented from proceeding with his 
work on account of delays which could not be properly or 
reasonably taken into account when the piece-work price 
or time allowance was fixed, is not to be penalised. Pay- 
ment at time rates, with the usual additions for overtime or 
night-shift, is to be paid in such cases. 

In explanation of the term “ debit balance,” it should 
be mentioned that the practice of debiting a worker with 
the amount by which his piece-work earnings fall short of 
his guaranteed time rate has been a common feature in 
many engineering factories for several years. This deficit 
has to be made good out of subsequent earnings above the 
guaranteed time rate of wages, and it was not uncommon 
some years ago to find workpeoxdo with debit balances of 
several pounds. These workers had little chance of quicldy 
wiping ofi the deficit and again obtaining earnings in excess 
of their guaranteed time rates of wages. Personal experi- 
ence in factories where the debt system operated points to 
the fact that it was not necessarily the least competent 
workers who sufiered most in this respect. After the War 
it was agreed, over a fairly wide area, that debit balances 
should not be carried forward for a period of more than three 
months. Since then various local agreements have been 
made reducing the time stiU further. For example, in 1927 
it was agreed in the Manchester District that two months 
should be the limit. The question is again under con- 
sideration in this District, and it appears likely that the 
new settlement will virtually mean that debit balances are 
not carried forward at aU to the detriment of the workers’ 
earnings. 

Wages 

In connection with the actual rates of wages payable — 
either time or piece — ^in the engineering industry, there is 
comparatively little expressed in formal agreements between 
the employers and the trade unions. "* 

The question of standardisation of wages has often been 
discussed, but little progress has been recorded even in the 
direction of fixing standard district time rates by definite 
agreements. There are not only variations in the recognised 
wages rates in different parts of the country, wliich would 
be difficult to remove to the satisfaction of employers and 
workers alike, but also differences of opinion among em- 
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ployers regarding the desirability of making formal agree- 
ments prescribing the actual rates to be appUed in their 
factories. 

There are several local wages agreements between District 
Associations of the Engineering Employers’ Federation and 
certain trade unions. In some of these, standard time rates 
of wages are fixed for different grades of workpeople. A 
number of such agreements is to be found in the London area. 

There is an interesting agreement in the Manchester 
District between the local Emjjloyers’ Association and 
various unions now merged into the Amalgamated Engineer- 
ing Union, relating to the wages of machine-men. This 
agreement was made in 1919. It provides for members of 
the societies specified, 22 years of age and over, who have 
worked continuously for a period of not less than five years 
as planers, slotters, millers, shapers and borers on the 
following grades of worlc : engine-building, machine-tool 
maldng, electrical engineering, general engineering or loco- 
motive engineering, to be brought up to the pre-war rate of 
305. per week. The agreement has been quoted in some 
detail because it appears to be the only one in the Man- 
chester District between the Amalgamated Engineering 
Union and the federated employers in which there is a 
definite rate stated. 

Most of the wages agreements between the local Associa- 
tions of the Engineering Employers’ Federation deal with 
variations from the recognised time rates to be paid Lo 
different classes of engineering workers. The foUowmg two 
agreements in the Manchester District are good illustrations 
of this class. 


MEMORANDUM OF AGREEMENT 
between 

THE MANCHESTER DISTRICT ENGINEERING EMPLOYERS’ 
ASSOCIATION 

and the 

AMALGAMATED ENGINEERING UNION 
(arrived at, at Local Conference hold 21/3/1927) regarding 
THE PROBATIONARY PERIOD FOR STRIKERS 

It is HEauBV MuTtrAunv Agbeed : — 

1. Youths commencing as Strikora under 21 years of age, shall 
receive the Ml recognised district rate of Strikers at 21 years 
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of iigc, pi'ovidod that they have oomploted 12 months’ con- 
tinuous Striking. 

2. hor those who work a shorter period, the following table shall 

apply 


Period of Striking prior 
to 21 years of age. 

Full rate to be 
paid at : — 

1 L months. 

10 

0 

8 

7 „ 

6 „ or Ic.ss. 

21 years 1 month. 

2 „ 

3 ,, 

.. I „ 

»> S »» 


3. It is understood that in all ea.ses under tho foregoing table, 

2s. per weelc above the rate of the ordinary labouior shall be 
paid at 21 years of age. 

4. In the ease of men commencing striking at 21 years of age or 

over, they shall receive 2s. per week above the rate of the- 
labourer, tho full rate of the Strilcer being paid at the end of G 
months. 

G. This Agreement to hocomo operative as from Monday, 11/4/1927. 
Dated thi.s 12th day of April, 1927. 


MEMORANDUM OE LOCAL CONFERENCE 
between the 

MANCHESTER DISTRICT ENGINEERIN'G TRADES 
EMPLOYERS’ ASSOCIATION 
and the 

AMALOABIATED ENGINEERING UAHON 
held 29th January, 1924 
re 

WAGES OF YOUNG JOURNEYMEN 


It is Hebeky Mutually Aqubed to Recommend that : — 

1. Young journeymen on completing their appronticoship at the 

age of 21 years shall be paid 10s. per week below the full 
district rate recognised for that particular trade. 

2. The foregoing rate shall bo paid during a probationary period 

of twelve months, at tho end of which tho full recogni.scd rate 
shall bo paid. 
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3. Young journeymen who have not comjikhod thoir Iwelvo 

monthib probationary poiiocl and who take np emplosnneni 
with a firm included in the area of the aseooiation shall be 
paid m accordance with the terms of this agreement. 

4. Young men who have completed their apprenticeship prior to 

this agieement bemg entered mto shall, as far as the unexpired 
period of thoir probationary period is concerned, automatic- 
ally come tinder the terms thereof as from the date of its 
operation. 

5. This agreement shall apply to the area covered by the associa- 

tion, inciudmg Manchester, Ashton, Newton-le-WiUows, 
Stockport and Warrington Districts. 

0. Three months’ notice shall he given by either party desiring to 
terminate this agreement, excepting that should a national 
agreement be arrived at on this question the latter will as 
from the date tlierool supeisedo the local agreement. 

7. This agieement shall become operative as from the date of 
acceptance by both parties, viz., February 18th, 1924. 

It will be noticed that in each agreement reference is 
made to the “ recognised district rate,” but there are no 
formal agreements between the two parties establishing 
district rates for the different classes of engineering work- 
people. 

Before trade unions had assumed any importance in the 
industry, employees — singly or in groups — agreed with their 
employer with regard to the payment they should receive. 
Practically ah were then paid on a time basis. Some work 
might he let out on contract to an individual who engaged 
his own workers, and introduced them to the factory where 
the work was carried out. The “ contractor ” received a 
price for the job, but he usuahy paid his men on a time basis. 
The amount of work done in this way was not considerable. 

As trade unions became more active in wages matters in 
the last quarter of the nineteenth century, they collected 
information about the rates paid by employers, and 
attempted to get district uniformity with regard to the 
minimum time rates to be paid to their members, on different 
classes of work. The trade unions took the lead in fixing 
time -^ates of wages at which their members might accept 
employment. Employers at this time in engaging men at 
these rates, and observing them, can be considered as 
complying "with the trade unions’ terms, but not necessarily 
as accepting the rates as those which ought to be paid. 

Employers improved their organisation, trade unions 
continued their activity in connection with time rates for 
their members, and there developed recognised district time 
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rates for the whole of the country. These rates were not, 
however, definitely expressed in agreements between 
employers and workpeople. 

No general progress has since been made in securing the 
ratification of district rates by engineering employers. The 
result is that the practice of recognised but not “ agreed ” 
rates for workers in different parts of the country has 
continued. 

It is rather curious to find written agreements, of both 
local and wide application, referring to specified variations 
of payment for different classes of Avorlcers from basic rates 
which themselves have not been embodied in any agreement 
made between the employers and workpeople concerned. 

Broadly, the basis for the rating of workmen remains, in 
federated firms, what it was in the 1907 Agreement. The 
employer may employ workpeople at rates which are mutu- 
ally satisfactory, and in deciding the rates for sldlled men 
shall have regard to those generally paid m the district for 
such classes of labour. The trade unions can fix the rates 
of wages at which their members may accept work, and 
general alterations in district rates are to form the subject of 
negotiation between the local Association of Engineering 
Employers and the trade union representatives. 

There are some local wages agreements which have been 
negotiated between the unions and organisations of em- 
ployers, in different parts of the country, who are not 
affiliated to the Engineering and Allied Employers’ National 
Eederation. Included among these are a few which definitely 
fix the time rates to be paid. 

Untn the War commenced, wages in the engineering 
industry were negotiated locally. The cost of living rose 
quickly after the War started, and there were many claims 
made for increased wages. 

With a view to preventing stoppages of work on muni- 
tions and other products required for the War, the Com- 
mittee on Production, which was set up early in 1916 to 
suggest ways and means of maintatnmg the full efficiency of 
output from engineering and shipbuilding firms, .?ecom- 
mended that disputes be referred to an official Ai'bitration 
Tribunal, whose decisions should be legally binding on the 
two parties. This was acted upon, and the Committee on 
Production was empowered to sit as an Arbitration Tribunal 
dealing with wages and kindred matters. 

So great was the number of claims from different districts 
for increases in the recognised rates to compensate for the 
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rising prices of commodiliiea, and so slight were district 
variations in food prices, that almost uniform advances were 
given. Tliis arrangement reduced the amount of discussion 
and conference work without contributing seriously to 
regional dissatisfaction over flat increases. 

In this way the process of transferring wages questions 
from a local to a national basis was accelerated, and in 1917 
a National Wages Agreement was made between the 
Employers’ Federation and fifty miions, which provided for 
claims relating to general and district alterations in wages 
to be heard periodically for arbitration settlement by 
the Committee of Production sitting as an Arbitration 
Tribunal . 

This was the first large-scale agreement in connection 
with wages. When the War finished, and the Committee 
on Production ceased to function, various pieces of legislation 
enabled wages claims stiU to go before arbitration bodies 
supported by the Government. 

Wages claims were regularly heard in this way until the 
end of 1920, when the practice ceased as the result of an 
earlier intimation from the trade unions of their desire to 
end the National Wages Agreement made in the War- 
period. 

In 1919 the urdons suggested that the inequalities in 
district rates should he considered and the War wages con- 
solidated into time rates. The Employers’ Federation 
concurred with regard to the dcsirahility of leveUing district 
rates and securing agreement on the procedure to be em- 
ployed when dealing with general fluctuations in wages. 
A series of discussions followed involving the consideration 
of the retention of some form of independent tribunal for 
the settlement of wages claims; a periodical review of 
wages; the arrangement of rates for specified areas; the 
continuance of a national basis for wages applications or 
the reversion to local arrangements. No unanimity was 
reached on these important issues, and since that time there 
has been no agreement on general wages questions of this 
character made between the trade unions and the Employers’ 
; Federation. 

'' The practice of dealing with wages aj)plications on a 
' national basis was, however, estabushed, and in 1927, 
^ ' 1936 and 1936, Agreements relating to general wages increases 
were concluded by the trade unions and the Engineering 
Employers’ Federation. 
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Summary 

Until tlie formation of the Engineering Employers’ 
Eecleration in 1896, agreements between engineering 
employers and their workpeople were of a local character, 
and comparatively few in number. 

A comprehensive Agreement on general working condi- 
tions was made in 1898 between the Employers’ Eecleration 
and the leading trade unions. This Agreement was amplified 
in 1907. 

The 1907 Agreement still remains the basis on which 
various important issues rest, hut several of the questions 
dealt with in 1907 have since been the subject of separate 
general agreements. These separate agreements do not 
show any surprising changes in the position reached between 
the two parties relating to the main questions confronting 
the industry. In tlie main they supplement the Agreement 
of 1907 ; providing additional detail as the result of 
experience gained. 

The growth of the Employers’ Federation has given 
wider application to the agreements negotiated between 
this body and various trade unions. In addition to National 
Agreements of general application in the industry, there are 
a few agreements of national application existing between 
individual unions and the Employers’ Federation. These 
deal with matters of special interest to the particular unions. 

There are numerous local agreements in existence. 
Many of these have been made by local Engineering 
Employers’ Associations, attached to the Federation, with 
difierent unions to cover special matters arising in their own 
areas. 

Little has been expressed in written agreements — of 
either local or national application — regarding the actual 
rates of wages to be paid to the different classes of engineering 
workpeople. There are well-recognised rates for different 
classes of engineering workers all over the country. These 
“ district rates,” which are time rates for a normal working 
week, arc observed in federated firms, but no formal* agree- 
ment has been made accepting them. Numcrons agree- 
ments are, however, in existence, based on these recognised 
district time rates. Several of these agreements define 
precisely the variations &om the recognised district rates 
which shall be made for work done under special conditions. 



CHAPTER V 


TRADE OTION POLICY IR COMBCTION' WITH WAGES QUESTIONS 
AND GENERAL LABOUR CONDITIONS 

Engineering Disputes and Conciliation Machinery 

Trade unions and employers of labour seem so opposed in 
their interests that many people believe that every important 
question which arises is settled not on its true merits, but in 
accordance with which side has the greater power at the time. 
However true this may be, the extent to which conciliation 
procedure in the engineering industry has now been 
developed, and is made use of, is evidence of a desire on the 
part of employers and trade unions to look all round a 
question before reaching a decision, furthermore, after 
making use of the recognised machinery for discussing 
differences arising, a settlement has generally been achieved 
without any stoppage of work occurring. 

The machinery for the discussion and settlement of 
differences between an individual workman and his employer, 
or on a larger scale, has gradually been built up since the 
general stoppage of work which commenced in July 1897, 
and lasted for six months. Since that time only one other 
lock-out of major importance has occurred. This com- 
menced in March 1922, over the question of " Managerial 
Functions,” and. terminated in June 1922. 

There was a lock-out in 1920, arising from an objection 
by electrical workers to the employment of non-union fore- 
men. Seven thousand workpeople were involved, but the 
dispute lasted only a fortnight. 

When the full range of engineering work and the large 
numhef of firms involved are properly appreciated, the 
number of strUces which have occurred must be regarded as 
small. From 1898 imtil the War, no dispute of great 
importance disturbed the industry. 

During the War there were some rather serious, but 
fortunately short-lived strikes, supported by the Shop 
Steward Movement. The post-W ar period, apart from the 
General Strike in 1926, in which engineering workpeople 
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wero involved, has heen comparatively untroubled by strikes 
of any size and importance in the industry generally. 

There was in 1921 a long, serious wages dispute between 
the moulders and the Employers’ Federation (05,000 men 
involved for 1 81 weeks), which had its repercussions in other 
sections of the industry, many engineering workers going on 
to short time or being temporarily stopped. 

Numerous stoppages of work have occurred since then in 
individual factories, involving sections or the whole of a 
firm’s employees. The disputes have not spread to any 
extent, nor have they usually heen of long duration. One 
of the most serious of these sporadic outbursts commenced 
in 1933 in a Manchester firm, with regard to alterations in 
working as a result of the introduction of the Bedaux system 
of payment. 

The opportunity for joint discus, sion on afiproved lines 
has been recognised by employers and trade unions as of the 
utmost value in preventing difficulties from becoming acute 
and leading to an open rupture, and the system of concilia- 
tion procedure in force consists of a series of conferences, 
the first between the management and the workmen directly 
concerned. Afterwards, if necessary, deputations of work- 
men accompanied by a local trade union official meet the 
employer, who may then he assisted by a representative 
from the Federation. Failing settlement at this stage, the 
matter is dealt with at a conference between the local 
association of the Federation and the local representatives 
of the trade unions interested. Finally, the question goes 
before a Central Conference, where it is discussed by those 
who may be termed the industry’s experts in negotiation. 
Should the two parties still disagree, they may then take what 
steps they think suitable, but they do this with the full 
knowledge of their responsibilities. 

It will be noticed that at each stage in the procedme the 
question in dispute is removed a little farther from the actual 
persons concerned, but the discussion at all stages continues 
to he between the two parties themselves, without inter- 
vention from outsiders. '* 

Ultimately it comes within the province of the repre- 
sentative heads of the Employers’ Federation and the 
trade unions concerned, and at each step an additional 
sense of responsibility is introduced into the deliberations. 
The procedure is on a par with that laid down by different 
trade unions for dealing with members’ questions ribioh 
seriously affect union policy. 
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A criticism of the above procedure for dealing with 
differences which arise is based on the results noticed. In 
too many cases the conferences prior to the Central Con- 
ference are abortive, and there is a tendency for small matters 
to go the full distance of the available procedure before a 
decision is reached. Moreover, the removal of a local 
dispute to a national conference for settlement is a transition 
which is often not approved by the worltpeoj)le dhectly 
concerned. 


Hates of Payment 

Tlie general policy of trade unions in the pre-war period 
in connection with rates of pajnnent is discussed in the sub- 
section on “ Wages ” in the preceding chapter. There it is 
pointed out that when the craft unions in the last century 
turned their attention to wages matters, they were quickly 
concerned with the development of uniform district minimum 
weekly time rates of payment for their members. WeU- 
recogniaed district time rates, varying for different classes 
of sldUed workers, were in existence before the War. 

At first the trade union rates were not considered as 
applying of necessity to aU trade union workers in the 
occupations to which they referred, but merely as rates for 
the average time-workers. Workers of special ability 
negotiated individually, or in groups, to secure additions, 
whilst payment below the rates to some workers was not 
uncommon, even in shops where labour was well organised. 
Soon, hd^ever, the craft unions insisted on all their members 
receiving at least the ordinary time rate as the minimum 
level of payment. 

When the Employers’ Eederation was formed, the 
development of uniform district time rates proceeded more 
quickly, and the individual members of the Eederation 
observed these rates as a standard for all workers in the 
different occupations to which they referred. Many 
workers, however, continued to receive a higher rate than 
that pertaining to their class of work, on account of special 
ahilityr 

During the post-War period the policy of the unions has 
been to maintain the district time rates developed in pre-War 
days as the basis of jiayment for the different classes of 
engineering workpeople, whether employed by time or under 
a system of payment by results. The same actual monetary 
differences in the time rates exist in nearly all cases to-day 
as were found at the commencement of the War, hut the 
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imporiance of these is much reduced on account of the 
substantial uniform additions to the rates and the com- 
paratively large flat bonus awards which have been made 
since that time. 

The craft unions were the only form of workers’ organisa- 
tion of any importance during the last century, and in the 
early years of the jn'esent century. Their outlook on wages 
questions was, for a time, rather narrow, and their policy 
confined to secui’ing the best terms possible for their own 
members and for skilled workers in general. The ajipro- 
priate unions endeavoured to e.stablish a claim for much of 
the new special machine work, which developed at the end of 
the last century, to bo done solely by skilled workers, and 
paid for at the fidl district rates. In addition, the craft 
unions opposed the encroachment of semi-slvilled labour on 
to work which they con.sidered the prerogative of the skilled 
man, and disagreed among themselves on occasions with 
regard to the boundaries of the work of the different unions. 

During the whole of this period the craft unions secured 
relatively high wages for sldlled workers compared with the 
payment obtained by other workers. During the immediate 
lire-War period, as a result of a steadily increasing member- 
ship, they were able to maintain the recognised time rates 
for their members in spite of considerable differences which 
existed in the character of the work carried out by men in the 
same occupations. The unions made the most of their 
strength by combined action in such matters, and the 
Amalgamated Society of Engineers’ policy of uniform 
minimum rates for all fitters and turners, however employed, 
was given full support. 

The quickly growing classes of semi-skilled workers 
bargained as best they could with iudividual employers 
over rates of payment. At times, when it suited their 
purposes, the craft unions made use of their powers to help 
these workers, but the support given was generally local in 
character and connected with details of wages. Trade 
union members realised, towards the end of the last century, 
that as the result of changes in methods of prodnetim they 
might he called on to do work very similar in character to 
that performed by semi-skilled workers receiving lower rates 
of payment than their own. This encouraged them to 
support the formation of other unions catering for semi- 
skilled classes of engineering labour. It also led certain of 
the important craft unions to admit semi-skilled workers to 
special classes of membership. With a wider industrial 
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basis they hoped to strengthen their bargaining power, and 
by improving the rates for their semi-skiUed members, safe- 
guard those of the craftsmen. Moreover, by grouping 
together in a special class of membership, certain sections 
of semi-skiUed workers requiring approximately the same 
degree of skill in them work, the leading unions took a step 
towards checking the development of a large number of 
rates differing slightly on account of real or assumed small 
distinctions in the skill required. 

Trade union members did not always approve of a change 
in policy which permitted semi-skillecl workers to join their 
organisation and, as pointed out in Chapter III, the 
machinists section of the Amalgamated Society of Engineers, 
opened at the beginning of the century, was given little 
encouragement at first in many branches, whilst the labourers 
section opened in 1912 was a failure. 

I7ic&ntive Systems of Payment 

Until the last century was drawing to a close practically 
all engineering workers in the main branches of the industry 
were paid on a time basis. In some sections of the metal 
trades, where standardisation or repetition work was well 
established, piece-working was practised as a means of 
stimulating individual effort, and this system spread to 
general engineering factories during the last decades of the 
nineteenth century. 

The trade unions for several years opposed any form of 
payment by results, and endeavoured to preserve time-work 
as the principal form of payment for their members. In the 
skilled sections of work the craft unions were able to prevent 
the quick development of piece-work or bonus systems. 
These methods of payment were more readily accepted by 
the unorganised semi-skiUed workers, particularly the 
machine-men, as they yielded payment in closer accordance 
with individual ability, and helped to reduce the importance 
of the disparity between their time rates and those of skUled 
workerss 

The guarantee of the recognised time rate removed, in 
part, the objections put forward by organised labour against 
systems of payment by results. The enhanced earnings of 
individual craftsmen and semi-sldlled workers, employed on 
piece-work at the beginning of this centmy, further con- 
tributed to remove the barriers to the extended application 
of this system of payment. Gradually the attitude of trade 
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unions clanged, but it will have been noticed from the 
agreements presented in the preceding chapter that the 
principal engineering union had terminated its agreements 
with the Employers’ Federation, on systems of payment by 
results, just before the War commenced. 

Under Government pressure a big increase in payment by 
results took place dm-ing the War. Most of the engineering 
firms were engaged on work of national importance, and the 
large-scale manufacture of war materials was conducive to 
the application of piece-working and bonus plans. When the 
War finished, trade unions found it difficult to take uji again 
an opposing attitude to systems of payment by results. 
Moreover, engineering employers had profited by the 
experience of the war years, and by paying increased atten- 
tion to the question of rate-fixing, and the determination of 
fair times and prices, removed another objection which had 
often been raised by trade unions against the operation of 
piece-work, or an alternative system of payment according 
to output. 

The post-War period, during which the policy of 
standardisation and repetitive manufacturing has spread, 
has •tvdtnessed the further extension of piece-work and the 
introduction of a variety of wages plans under which earn- 
ings bear a close relation to output. The policy of trade 
unions has been to favour piece-work in preference to other 
systems of payment by resifits, especially those which are of 
an elaborate character, and to watch the earnings obtained 
by their members on different systems of payment by results, 
to ensure that at least the agreed minimum percentage above 
time rates is obtained. 


The War Period 

In the special conditions created by the War, trade urdon 
policy in general was directed towards furthering production, 
whilst maintaining as far as possible the “ status quo ante 
beUum.” Agreements relating to the length of the working 
week, the permissible amount of overtime, and -similar 
matters were disregarded, and various other trade union 
regulations were waived in view of the exceptional cir- 
cumstances. 

The War hastened the breaking down of membership 
harriers erected by the trade unions. The craft unions 
feared a weakemng in their bargaining power with employers 
should membership numbers fall considerably through trade 
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unionists going overseas. Several extended the privileges of 
membership to workers who had a very limited experience 
of the industry and could lay no claim to craft skill or a 
period of apprenticeship. Newcomers to the industry 
welcomed trade union membership for divers reasons, and 
during the War engineering trade union membership figures 
were practically doubled. 

This open-door policy marks a turning point in the 
history of trade unionism. Many of the new members had 
no intention of remaining in the industry when the War 
ceased, and their attitude towards trade union matters and 
the engineering industry itself was quite diflerent from that 
of the average regular worker in the industry. 

Craft union principles may not have materially con- 
tributed to the development of a definite wages policy over 
the fuU width of the engineering industry, during pre-war 
days, hut they had served the skilled workers reasonably 
well. They were saorifleed during the War in order that 
membership figures should be maintained, and since that 
time the claim that trade union membership is real evidence 
of the possession of craft skill, for which a recognised standard 
rate of payment shall be made, has been untenable. 

Although large numbers of those inexperienced workers, 
given easy admission to the principal trade unions, left the 
industry in the years immediately after the War — ^incident- 
afiy depleting union funds considerably in several cases by 
long periods onbenefit before completesecession — theclamage 
was done. The leading unions have been more particular 
with regard to admission to full membership in the post-War 
period, hut this is still fairly easily obtained. 

Political Activity 

The political side of trade union work has increased in 
importance. Opinions have changed with regard to what 
constitute the legitimate objects of trade unionism, and State 
activities in cormection with, wages and other labour matters 
encouiTige eiigmeeriug workem in the belief that their 
interests can bo furthered through politics. The majority 
of trade umonists give assent and financial support to a 
certain political creed, and there are not wanting those who 
suggest that organised labour, restricted in its effect through 
sectional interests which are difficult to remove with rapidity, 
may find a more convenient way of expression throngh the 
political machine. 
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Trade, Union Structure 

Since the War, the leading engineering unions have not 
only had to face the fact that many tradesmen are doing 
work similar in character to that done by men classed as semi- 
skilled, but they have witnessed an encroachment by this 
section of laboirr on to classes of machine- and hand-work—- 
particularly the former — ^previously carried out only by 
sldUed workers. 

The principal craft unions appear to have given up the 
intention of strenuously opposing the advance of the general 
labour unions, and attempting to keep as much work as 
possible within their own province. As indicative of their 
realisation of the changing face of the industry, they are 
developing their own industrial sections as rapidly as the 
stalwarts, who stdl believe in the retention of craft prinoiides, 
win allow. 

This noticeable change in the structure of principal 
miions in the engineering industry suggests that the question 
of the relative merits of industrial and craft unions has been 
settled in favour of the former for present-day conditions. 

The re-organisation which is taking place still leaves 
much to be settled between the engineering unions and the 
large body of workers in the engineering sections of the 
general labom unions. 

The amount of combined working between engineering 
trade unions and the general labour unions, the number of 
amalgamations of engineering unions which have been 
made, and the action of individual unions in extending 
membership to aU classes of workers in the industry, ai’e 
pointers to the probable future pohey of trade unionism 
in the engineering industry. 

Rrom the workers’ point of view there is much to be 
said in these days, when a most efficient Engineering Em- 
ployers’ Eederation exists, for a united front, so that a single 
line of policy can be developed. 

It is reasonable to expect that further amalgamations 
wiU be made and more federated working take place, in fact, 
important changes in these directions are already in pro- 
gress. The Eederation of Engmecring and Shipbuilding 
Trades is being widened to include the Electrical Trades 
Union and the Boiler Makers’ Union. Also, certain of the 
small craft unions are considering the advisability of merging 
with other unions with which they have many things in 
common. 
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In spite of these developments, the day of the “ one 
grand consolidated union ” for all workers in engineering is 
still far distant. The praises of such an arrangement are 
often sung, and the obvious advantages — such as saving in 
expenditure, no overlapping in conference work, a single 
mouthpiece to the Government on engineering questions, 
and impressive naembership — are bached up by others less 
patent. On the other hand, there are disadvantages which 
can just as easily be seen, and, what is more to the point, 
there would be considerable opposition from several trade 
unions, even if it were possible to safeguard the existing 
benefits of all trade union members, and to bring about the 
change in such a way that no official positions were jeopar- 
dised. Although combined working takes place on general 
questions, there is — especially in the case of the old- 
established unions — a rigidity which stands in the way of 
general amalgamation. 

An alternative to one big engineering union is the 
development of comprehensive industrial unions for each of 
the main sections of the industry. A scheme of this kind, 
with properly co-ordinated action between the separate 
organisations of labour, would prevent any serious dis- 
crepancies between the wage differentials of the various 
branches, whilst the specialisation of industrial miionism 
would enable working conditions and wages questions to be 
discussed in more precise terms between the employers and 
workpeople. 

Already there are examples of this form of organisation, 
and development along these lines would not stand in the 
way of larger amalgamations at some later date. The 
var3dng degrees of prosperity enjoyed by different branches 
of engineering is a condition favourable to the development 
of sectional industrial unions. 

The industrial union can prove an efficient type of 
organisation, and should be instrumental in removing 
certain coufficting interests which are found between 
different classes of workpeople. In this form of union, 
sectioCal matters are subordinated to the majority interest, 
and each class of worker should stand to receive a more 
equitable share of the total wages sum which the industry 
provides. 

' Summary 

In the last century the craft union was the only form of 
workers’ organisation, and, exerted a strong influence in 
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support of its own members. The short view prevailed, 
particularly in wages matters, and the unions had little 
time to devote to the interests of the unorganised work- 
people. Standard district time rates of payment for trade 
unionists were developed. As might be expected, the craft 
unions, operating in an industrial field in which large numbers 
of workpeople had no collective voice, secured relatively 
good wages for their members. 

The craft unions made their own bargains, and in driving 
them as much as possible to their own advantage applied 
the spur to the employers to find alternative and cheaper 
methods of production This natural policy the employers 
pursued with zeal, and in a comparatively shoit space of 
time the members of the skilled crafts found increasing 
competition from workers on new types of machines, or 
engaged on hand processes of a speciahsed character. 

The craft unions sought self-protection by endeavouring 
to establish sole claim to certam classes of work and to 
different processes of manufacture. A policy of “ sauve 
qui peut ” led to demarcation rules which aggi-avated the 
diSerences between various sections of skilled and semi- 
skilled workers and restricted the development of manu- 
facturing methods. 

The difference in outlook on the part of the skilled 
organised workers and the new classes of machinists and 
hand workers prevented any rapid acceptance of the new 
order by the old. Until the War the qnickly developing 
classes of semi-skilled workers were precluded from, or hut 
colcUy welcomed into, the craft unions Those anxions for 
the protection which unionism could give them joined 
general labour unions. Then came the War years and 
“ dilution ” of the craft unions, since when they have made 
no serious attempt to revert to their former state. On the 
contrary, they are broadening the industrial base as quickly 
as possible, perhaps stimulated by the increased combination 
among employers, and certainly influenced by the rapid 
strides made by the engineerhig sections of the general 
labour unions. « 

Until the last quarter of the nineteenth century prac- 
tically all engineering workers were paid by time. Since 
then several systems of payment in which the wage varies 
more closely in accordance with the output of the individual 
have been introduced, The trade unions have endeavoured 
to the present day to maintaiu the standard district time 
rates as the basis of payment for all workers; those on 
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systems of payment by results to obtain a percentage over 
their time rates which has been more precisely stated during 
the post-War period. 

Eor several years the craft unions opposed the develop- 
ment of piece-work or any alternative system of payment 
by results. Gradually their attitude changed, and at the 
present time no opposition is raised by any union to the 
principle of payment according to output, but there are 
individual systems to which objection is taken. 



CHAPTER VI 


SYSTEMS OE WAGES IN ENGINEERING 

In previous chapters relating to trade union policy and to 
agreements between employers and workers on wages ques- 
tions and working conditions, reference has been made to 
time wages rates, piece-work agreements, and the general 
position in connection with the operation of various systems 
of payment by results. 

In subsequent chapters dealing with wages rates and 
earnings, a broad distinction only is drawn between time- 
workers and those on systems of payment by results. The 
proportion of time-workers to piece-workers and others paid 
by results is shown, but no attempt is made either to describe 
the different systems of payment by results which exist, or 
to show the extent to which each is applied in the industry. 

It is convenient at this point to state in some detail 
what systems of wages are found in the engineering industry, 
and to indicate the relative importance — as measured by the 
extent of application — of the various systems of payment 
by results with which experiment has been made. In 
describing systems of payment by results it is not possible 
to mention many plans which have been tried in individual 
factories, but the material which follows deals with the 
principal systems under which most of the engineering work- 
people are employed. 

Tirm-Work 

Time-work requires little explanation. Workers under 
this system of payment are in receipt of accepted time rates 
which are based on the normal working week. A rate per 
hour is determined, and the worker is paid at this rate for 
the number of hours worked in the week. For work done 
outside the normal working day, payment is at an enhanced 
rate. Many time-workers, for special reasons, are in receipt 
of rates differing from those generally paid, hut these rates 
and those for aU other time-workers are constant, and pay- 
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ment does not vary directly in accordance with the quantity 
of work which is produced by the individual. 

A rate a little in advance of the recognised district rate 
is frequently paid to certain workers in different sections of 
engineering, to encourage them to maintain output at a 
satisfactory level, or to preserve the quality of their work. 
The payment of a specially high time-wage to the main 
body of workers in a factory, as a means of securing a con- 
sistently high rate of output, does not, however, appear to 
be making much of a general appeal as an alternative to the 
various systems of payment by results. 

When a high time-wage is paid, it is often confined to 
assembly work, where the speed of working is mechanically 
controlled, or to groups of workers engaged on sequential 
hand or machine operations — conditions not suitable for 
individual piece-work or any system individual in the 
character of its appeal to the worker. 

In the Eord factories, for example, where assembly 
workers are paid a high flat time-wage, the pace of working 
is set by belt or conveyor, and standards of output are 
fixed for each worker. Close supervision is exercised and 
workers must keep in step with the rate of production which 
has been plaimed. 

Under modern conditions of quantity production such 
as these, with repetitive operations carried out at an enforced 
rate, the high time-wage may prove quite successful in 
encouraging workers to maintain the level of output desired. 

Fiece-Worh 

There is consensus of opinion that among systems of 
payment by results, individual piece-working makes most 
appeal in the general run of engineering factories, and it 
certainly is, and always has been, the most extensively 
applied. Although there are no figures available of the 
numbers of engineering workpeople operating under each of 
the different systems of payment by results, it is considered 
that at least 70% are on piece-work. 

Prices or times for piece-workers are fixed by mutual 
agreement between an individual employer and his workers, 
and the employer, when considering whether the system 
shall be instituted on an individual or collective basis, pays 
attention to the particular circumstances and conditions 
of the factory concerned. 

However detailed and intensive a study may be made of 
employees before a decision is reached as to the amount of 
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work to be done in a certain interval of time, the employer 
finally has to fix a rate. This is the crux of aU systems of 
payment, and piece rates which, in engineering, are an 
arbitrary choice on the part of an individual employer, are 
frequently the subject of criticism by the workers concerned. 
Within any factory, as specialisation proceeds, there is 
opportunity for standard prices to be fixed; but differences 
between the work done in various establishments and the 
different methods employed by firms engaged on work of a 
similar character, mitigate against the development of 
standardised piece lists which could be used over sections of 
the industry or throughout certain districts. 

The guarantee of the time-wage, which is a feature of 
all systems of payment by results in federated firms, and 
most non-federated firms, too, in this country, has often 
been the subject of controversy. Several employers feel 
that there should be no such general guarantee safeguarding 
the lower hmit of the worker’s earnings, and that competent 
workers wifi, regularly secure wages lugher than this fixed 
minimum level. Organised labour is strongly in favour of 
the retention of the time-wage protection to those on 
systems of payment by results, maintaining that competent 
and conscientious workmen have in some factories regularly 
failed to earn, under a system of paymeirt by results, an 
amount equal to the guarantee. 

Apropos piece-work, with the proviso that the time-wage 
is guaranteed, a “ debt system ” under which any deficiency 
in earnings is booked against the worker, and has to be 
made good out of subsequent earnings above the fixed 
base, stifles enthusiasm and has a pernicious effect on output. 
Reference has already been made to the gradual abandon- 
ment of this policy in federated firms during recent years. 

From the employers’ point of view, a piece-work system 
is simple and cheap to operate, easily understood, and gives 
a direct labour charge which is in constant direct relationship 
to achievement. In addition, it is a system which enables 
the worker to compute his earnings very easily, thus pro- 
viding a definite incentive throughout the work. Enquiry 
among workers shows that a well-planned piece-work system 
is acceptable to them. They feel a certain sense of freedom, 
and are stimulated to display the fuU ability they possess, 
because the system gives a direct return to each individual 
for the effort he puts forth. Trade unions, generally, have 
shown a preference for straight-line piece-work when it has 
been a question of accepting a system of payment by results. 

Q 
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Ordinary piece-worldng is to-day an accejDted system of 
payment, having grown steadily for moro than half a century. 
The industry’s familiarity with the system is a strong point 
making for its extended apphcation when the manufacturing 
conditions are suitable for a system of payment by results 
to be introduced. 

Differential Piece Bate. — ^The dillerential piece rate as used 
by E. W. Taylor in America in 1884 for repetitive work in 
machine shops has found no significant amount of support 
in engineering factories in this country. 

The system consists of two rates, one much higher 
— 30 % to 50 — than the other. The lower rate is paid for 

all production below a certain level. Production at or above 
the standard or “ task ” figure means payment to the worker 
at the higher rate for aU his output. Eor example, if stan- 
dard production is fixed at 50 imits in a day, and the two 
rates are 3d. and 4|d. per unit, a worker producting 49 units 
wiU receive 49 x 3d. = 12s. 3d., whereas a production of 
60 units would mean daily earnings of 60 x 4|d. = T 8s. 9d. 

The cardinal feature of the scheme is the big step up in 
payment when the set standard of production is reached. 
These standards of production, which must be carefully 
chosen, are difficult of attainment, and the plan is designed 
to appeal to first-class workers by providing a generous 
return if the high rate of output is achieved. No time- 
wages rate was guaranteed, and the lack of this, together 
with the comparative smallness of the piece rates given for 
production below the standard, led to the system being 
much criticised in its effect on the average worker. Many 
employers, too, at this time were chary of introducing a 
system the success of which was largely dependent on an 
accurate knowledge of the capabilities of their workmen and 
equipment and all the details of factory expense. 

A variation of this system consists of a scale of piece 
rates for different quantities of output. Eor example : — 

Oiatput 400 pieces per day. Piece rate la. per 100 pieces. 

.. )9 500 ,, „ ,, „ la. l^d. ,, ,, 

,, OOO ,, ,, ,, ,, la. 3d. ,, ,, 

,, 700 ,, ,, ,, ,, la. ,, ,, 

,, 800 ,, „ „ ,, la. 6d. ,, ,, 

It will be observed that daily earnings increase from 4s. for 
an output of 400 pieces, to 12«. when the ontput is doubled. 
Each Mgher level of daily production attained hy the worker 
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means that he receives a higher piece rate for the whole of 
his output. 


Individual Premium Systems 
The Bedaux System 

During the last few years a considerable amount of 
interest has been displayed in the Bedaux system of pay- 
ment. The system appears to have originated about 1915, 
and talces its name from Charles Bedaux, a Ercnch-Canadian. 
There does not appear to be any particular diherence between 
this plan and several others, except in the claim it makes 
that all human effort may be measured in terms of a common 
unit made up of a combination of work and rest. The 
proportions of work and rest are dependent upon the nature 
of the effort and the subsequent relaxation required to 
compensate for it. The unit of human power measurement 
can be described in general terms as the amount of work a 
man of average ability could do in one minute when worldng 
at his normal speed under ordinary conditions, and availing 
himself of the fuU measure of permitted relaxation. This 
means that normal production is 60 units per hour for every 
individual, regardless of sex, age or occupation. The 
Bedaux measurement factor can be applied practically 
throughout an organisation, and by dividing the total 
number of units or points produced in different departments 
by the actual working times, in minutes, the output 
efficiencies of the various sections can be compared. 

It should be remembered that the Bedaux and less- 
known Haynes-Manit system, which is very similar, are 
something more than mere systems of payment by results 
which can be introduced immediately into an existing 
organisation. The schemes have as their real objective 
improved production in the broadest sense, and include, in 
addition to a fairly extensive study of the human element, a 
critical examination of the objective conditions under which 
work is carried out. Reorganised layouts and methods of 
production are frequently introduced before a change-over 
is made to the Bedaux system of payment. Thefwork 
involved, especially the fixing of the units of output fir the 
various classes of workers, is not carried out by thql firms 
themselves, but by the Bedaux Company, which has’*a staff 
of engineers, whose business it is to examine existing con- 
ditions, suggest alterations, and finally measure up human 
effort in terms of the Bedaux unit, when the actual con- 
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ditions under which, the work is to he carried out have been 
determined. 

Although the standard rate of output is defined by the 
Bedaux officials, the payment for the achievement of this 
level is a matter for negotiation between the workers and 
the management. It is not decided by the Bedaux en- 
gineers, whose function is limited to measuring or rating the 
work from the point of view of effort and time taken. It 
is a definite part of the Bedaux system that whether the 
standard output be attained or not, payment shall be made 
at the rate fixed for standard production. Output in 
excess of the 60 units per hour secures extra payment. A 
common arrangement — but not an essential feature — is that 
only 75% of the additional units or points produced is 
credited to the individual worker. The remainder go to a 
pool out of which various indirect workers, who are con- 
sidered to have contributed to the earning capacity of the 
direct workers, axe paid a bonus on their ordinary wages 
rates. The direct worker receives payment for the extra or 
premium points, with which he is credited, at the same rate 
he is paid per unit for the standard quantity of production. 
Each day’s work may be considered separately for payment 
purposes, or the total for the whole week may be taken. 
Wherever possible, group pasrment is avoided, as the system 
is considered to be productive of better results when each 
employee is treated as a separate unit. 

The Bedaux scheme endeavours to substitute accurate 
measurement for less exact information, and to pay bonus 
in direct proportion to the extra quantity of work produced 
by the individual above the standard set. It wiU be recog- 
nised that in attempting to employ a unit which consists of 
the effort required from a worker during each miirute of his 
employment, very carefol time study and precise measure- 
ment in relation to effort and achievement are necessary. 
The Bedaux system has this in view, but there are so many 
factors requiring study that although the units of speed and 
effort obtained by a Bedaux engineer are the result of 
numerms investigations, certain of the elements involved 
are dealt with in an arbitrary manner. For example, ex- 
perien 36 is rehed on when assessing the normal effort which 
shouki be displayed, and the relaxation time allowed is 
anothe- quantity wliich is chosen empirically hy the 
investigator. 

_ Only a few enginoering factories have experimented with 
this system up to the present, hut many employers have 
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evinced an interest in it. The establishment of a branch of 
the Bedaux Company in London, and a recent company 
flotation in connection with tho Bedaux system, show that 
the organisation is a progressive one, and suggest that more 
may be heard of this method of payment — subject, perhaps, 
to certain modifications — m engineermg factories in the near 
future. 

The opposing attitude of labour generally to this system 
of labour measurement and payment by results is well known. 
Several industrial disputes have occurred over the intro- 
duction of the Bedaux methods, and in nearly every case 
where the system has been applied it has been viewed with 
suspicion and resentment by the workers. Organised 
labour has already expressed its opinion on this system, after 
obtaining information by means of a questionnaire sent out 
to various trade unions by the Trades Union Congress.* 

The chief objections appear to be that the Bedaux 
engineers are not considered capable, in the limited time 
during which they are making investigations in a factory, of 
coming to sound conclusions regarding the capabilities of 
each individual worker ; in view of the variety of work, the 
changing circumstances under which it is carried out, and 
the limited amount of luiowledge regarding the capacity of 
individuals, there can be no certainty about the standards 
fixed ; the introduction of the system usually means a con- 
siderable speeding-up of the workers; and the complexity 
from the worker’s point of view in calculating the bonus for 
production in excess of the standard quantity, is greater in 
this system than in most other systems of payment by results. 

The Bedaux Company has stressed its desire to work 
amicably with trade unions, disclaimed any intention of 
speeding-up workers in a way which is detrimental to health, 
and considers that the difficulties in the way of calculating 
bonus are exaggerated. It takes credit for a practical 
system which follows scientific lines, and provides a common 
measure for calculating efficiency and wage payments. 

The Rowan System '’I 

The Rowan premium bonus system has been extefi^sively 
applied in engiueering factories, and is probably thg best 
known of the individual bonus schemes used in engi|teermg. 
It was introduced by Mr. J. Rowan, of Glasgow, in fS98, and 
can be said to have passed its zenith. It was steadily 

* Vide, “ Bedaux ” Trades Union Congress Pamphlet, 1933. 
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increasing in favour for certain classes of work during the 
pre-War years. During the War it was quite commonly 
used, but in the post-War years it has been on the decline. 
It belongs to an age which is passing. To-day rate-fixing 
is much more accurate and precise, as a result of the develop- 
ment of batch and quantity production, and the tendency 
is to choose a sy.stem of wage payment which works very 
closely in accordance with output. The Rowan system, 
which is better suited to less standard conditions of manu- 
facturing, finds little opportunity to expand, and as the 
developments in production, mentioned above, encroach on 
work where it is apphed, it is superseded by another system. 
Frequently it is piece-work which ousts the premium bonus 
system. 

Under the Rowan system an estimate is made — with as 
close an approach to accuracy as can bo secured without 
undue expenditure of time and effort — of the time the work 
should take for its completion. The worker is paid his 
ordinary time rate for the whole time taken, and if he takes 
less than the estimated or “ allowed time,” a bonus is earned. 
The bonus is calculated on the time taken, and is in the ratio 
that the time saved bears to the time allowed. This bonus 
time is also paid at the recognised time rate. For example, 
if the standard time allowed for a piece of work is 10 hours, 
and the worker completes this in 7, thus saving 3 hours, he 
receives payment at his hourly rate for the 7 hours taken, 
and, in addition, qnahfies for bonus. The bonus time is 

X 7 hours s aved ^ fpime workedY With this 

10 Viime allowed J 

bonus time of 2T hours the worker thus receives, in all, pay- 
ment at his customary hourly rate for 9-1 hours, whereas the 
work was completed in 7 hours. Li the event of more than 
10 hours being taken, there is payment at the hourly rate 
for the whole of the time required, but no bonus is earned. 

The schenie is such that the share of the time saved, paid 
to the worker as bonus time, is a varying amoimt, greatest 
when the saving is least and decreasing in direct proportion 
to th^increale in the time saved. Thus, when -jV of the 
time Mowed is saved, the worker receives, as bonus, pay- 
ment fi,t his customary rate for xh of this saved time. When 
^ of tl e standard time allowed is saved, the worker receives 
payme! for f of the saved time as bonus saved from 
the time allowed means a bonus payment to the worker of 
xV of fkis saving, and so on. Expressed in an alternative 
form, under the Rowan system, when one-quarter of the 
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time is saved, the worker is paid time-and-one- quarter, and 
when one-half of the time allowed is saved, payment is at 
the rate of time-and-one-half. It will be seen that it is not 
possible for double time to be earned, however quickly the 
work be done. This system protects the employer in the 
event of a serious error in his original estimate of the time 
to be allowed for the work. 

It will be recognised that if the Rowan system be used 
for repetitive work, the formula is one which gives the 
worker a smaller price per unit of product as the rate of 
production increases. In spite of its differential character, 
increased output means increased hourly earnings, and the 
Rowan System is not without supporters among different 
classes of workmen. As with any other system, it is as 
much a question of the times and prices allowed in individual 
factories as the fundamentals of the system, which make for 
its favourable or unfavourable reception by the workers. 

Like piece-work, the Rowan system has a cheapness of 
operation which commends it to an employer. Piece-work 
entails expenditure comiooted with accurate rate-fixing, but 
once the rates are determined, the labour in estimating and 
costing is reduced. The Rowan system, by comparison, 
means less expenditure in fixing rates, since the setting of 
excessive standard times is not such a serious matter as 
generous piece prices from the employer’s viewpoint. The 
direct labour cost of similar jobs is, however, not constant, 
and accurate estimating is more difficult. Also, there is 
more clerical labour needed for costing and wages computa- 
tion purposes than is the case with piece-work. 

Under the Rowan system, and others similar to it, where 
a bonus is paid dependent on the time taken or time saved 
from an “ allowed time,” the worker cannot visualise the 
reward for effort as clearly as with piece-work, and the 
stimulus is, therefore, less direct and effective. 


The Halsey System 

The Halsey premium system introduced by 
Halsey is of Canadian origin, and dates back to 1890.^ It is 
one of the oldest of the premium plans The woi,'fer is 
paid the recognised time rate for the full time spenp on a 
job, and if the work is completed in less time tmm the 
arbitrary standard fixed by the employer, the worker is 
credited with a percentage of the saved time. This saving 
is also paid for at the recognised time rate. Eor example, 
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if 10 hours be the time chosen by the employer, and the 
work is completed in 7, the worker receives payment at his 
hourly rate for the 7 hours taken and, in addition, obtaiiis 
bonus. Assuming him to be credited with ^ of the time 
saved — the fraction usually associated with Mr. Halsey’s 
operation of the plan — this bonus wiU represent 1 hour’s 
additional payment. Thus, the worker in this instance is 
paid at Ms customary rate for 8 hours for work completed 
in 7 hours. It is quite common to find half the time saved 
conceded as the worker’s share, and when this is the case, the 
system is identical with the Weir plan introduced at the 
firm of Messrs. G. and J. Weir, Cathcart, Glasgow, in 1897. 

It will be noticed that the Halsey and Rowan systems 
are similar in several respects, the essential difference 
between them being the way in which bonus is computed. 
The Halsey (or Weir System) appears to have been less 
generally used than the Rowan, but allowing for a less 
extensive apphoation, the two systems have similar his- 
tories : they were introduced about the same time, increased 
in popularity before the War, continued to be made use of 
during the War, and are distinctly on the wane at the present 
time. The Halsey system, like the Rowan plan, is simple to 
understand and comparatively inexpensive to operate. The 
calculations which the worker must make to compute his 
earnings at any time are even simpler than those in the 
Rowan system, but their presence reduces the directness of 
the incentive as compared with piece-work with fixed prices, 
which method of payment stands in a class hy itself in this 
respect. 

Other Individual Bonus Plans 

There are many individual bonus plans in existence 
wMoh are restricted in application to a single factory or to 
a small number of firms, and American plans, such as the 
Emerson, Barth, Wennerlund, Bigelow, Knoeppel, Sherman, 
Banm, Diemer and Dicker, have found Httle direct applica- 
tion in the engineering factories of this country. 

Se^ral of the American systems, in their attempt to 
grade ^jonus in accordance with the attainment of certain 
stand^.'ds of output, involve a considerable amount of 
clerica j, labour. Also, and as a corollary, they are not 
system) V which enable workers quickly to ascertain the 
extent Of their earnings at any time during the working 
week. 

The majority of plans which are in operation conform to 
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one of four main types. When the bonus award is plotted 
against efficiency — as measured by the approach made to a 
chosen standard of production — a straight line is shown, a 
concave or convex curve obtained, or a stepped graph is the 
result. 

The straight-line plans indicate bonus in direct proportion 
to efficiency over the whole range covered by the scheme. In. 
those plans which show a concave curve a proportionately 
lower bonus return is made when efficiency is well below the 
standard. The rate of bonus payment increases as efficiency 
approaches, and exceeds the arbitrarily selected 100% level 
of production. On the other hand, in those schemes which 
give convex curves the bonus awards are proportionately 
greater to workers improving on a low standard of efficiency. 
Stepped graphs are the result of bonus awards remaining 
constant over chosen small ranges of efficiency, and such 
schemes are generally used with the intention of simphfying 
the amount of clerical labour required when the scheme is in 
operation. 

It will be appreciated that schemes which give a concave 
curve are most suitable when the purpose of the bonus in- 
centive is to increase the production of workers whose rate of 
output, without the bonus scheme, is considered fairly 
efficient, whereas schemes which show convex curves are more 
suited to those cases where an employer feels that, without 
the stimulus of the bonus system, nearly aU the workers 
produce well below the level they are capable of reaching. 

Emerson System 

In the system devised by Mr. Harrington Emerson a 
standard time is fixed for a piece of work, and this, divided 
by the time taken for its accomplishment, gives the worker’s 
efficiency.* The worker is guaranteed his tune rate for all 
the time taken on a job, and if his efficiency is above 66|%, 
he receives bonus in addition. The bonus increases as the 
efficiency increases, and when standard time is attained, a 
bonus of 20 % of the tune wages is commonly paid. In the 
case, therefore, of a standard time of 10 hours, a ’Worker 
completing the task in just this length of time would r rceive 

* Whereas the term “ efficiency ” is used bjr engineers jin the 
technical sense to denote the ratio of actual results to iffial per- 
formance, it is here used to signify the ratio of an arbitrari^ chosen 
standard to the actual performance. This is the usual meaning of 
the word in connection vnth wages systems and the output of 
individuals, 
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payment for 12 Lours at his customary hourly rate, hut 
any worker improving on a time of 15 hours would come 
into the scope of the bonus system. It may be noted that 
at 90 % ef&ciency the bonus is 10 % of the time wages payable 
to the worker, and each increase of 1 % efficiency from this 
point yields an additional 1% in bonus. From 90% effi- 
ciency upwards, therefore — even beyond the 100% efficiency 
mark — the bonus percentages plotted against efficiency per- 
centages lie on a straight line, but between G6|-% and 90% 
efficiency they lie on a parabohc curve, and the bonus is 
very small in amount at first. 

In practice the bonus is not usually paid for each job, 
hut over a chosen period of time — a week or longer — a 
record is kept of the standard times allowed for all the work 
completed. This total time divided by the actual time 
taken on these jobs gives the worker’s efficiency for bonus 
purposes. By extending the period for bonus computation 
in this way, Mr. Emerson considers that the worker is 
encouraged to sustained effort. The arrangement certainly 
has the advantage of reducing the amount of clerical labour 
required for the satisfactory operation of the system. This 
clerical work would be excessive in most engineering factories 
if each job stood on its own. 

Gantt System 

The severity of Taylor’s differential piece rate was modi- 
fied by Mr. H. L. Gantt, who felt that some incentive must be 
given to the average workman. His task-with-honns system, 
introduced in America in 1901, was designed to utilise the 
strong stimulus of Taylor’s plan and to avoid the effect of the 
low piece rate for production below the standard or task level. 
In this system time wages are paid for all the time taken and, 
in addition, the worker receives a substantial bonus for the 
satisfactory attainment of the set standard of production. 
This bonus varies in amount according to the nature of the 
task and the demands made upontheworker, hut is commonly 
about 30 % of the standard time allowed. In the original 
plan sfl bonus was sacrificed if the worker failed to reach the 
task standard, but afterwards Gantt modified his system, 
providing a graduated bonus ,jcale with small awafds com- 
mencfi.^g as soon as an efficiency of more than 66-|% was 
shown, t 

The original Gantt plan is not materially different in 
principle from some of the bonus schemes which are found 
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in operation in British engineering factories. In most of the 
bonus plans, however, which are used in this country, bonus 
is not concentrated whoUy at one point, but, as in the 
Emerson and modified Gantt systems, varies in amount 
between certain limits, according to the degree of efficiency 
of the worker as measured by his approach to an arbitrary 
standard of production. 


Lieu Hates 

To workers who cannot easily be put on a system of 
payment by results, a bonus known as a “ lieu rate ” is 
sometimes paid, to encourage the maintenance of a good 
quality of workmanship, or a desired level of output. Mill- 
wrights, tool-makers and maintenance men are the principal 
classes of workpeople to whom such payments have been 
made. The term is also applied to special allowances above 
time rates paid to certain workers, normally engaged on 
piece-work, on occasions when they are employed on work 
for which no piece prices have been fixed, 

“ Lieu rates ” are less encountered at the present time 
than formerly, on account of the spread of the policy of 
introducing a definite system of payment by results wherever 
possible . There is no uniformity in the amount which is paid . 
In some cases ten shillings per week is given, in others there 
is an addition of 25% to the base rate, whilst in some shops 
the amount of the “ Hen rate ” is equal to the average piece- 
work earnings. 


GollecLive Bomis Schemes 

It is recognised by employers generally that, as far as 
possible, systems of payment by results should be baaed on 
individual achievement. Individual piece-wurk is considered 
preferable to group piece-work, and the latter is frequently 
adopted only as an expedient when there are difficulties in the 
way of giving each man a separate job and price. Bonus 
schemes are also devised mairily to provide a return to each 
worker in accordance with individual effort. 

There are, however, several engineering firms in^^which 
some form of collective bonus plan is in operation. Equally 
the scheme is quite simple in character, and supplemer.’ts the 
existing system of wages payment mider which the w brk is 
carried out. An additional stimulus of this kind may hCcrease 
output when first it is applied, but it is difficult to dmenmne 
how lasting is its effect. In some organisations the honus-on- 
output plan applies only to a group of workers or one depart- 
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ment. In other firms, where the character of the work done 
is snitahle, one bonus plan may be serviceable and applied to 
the whole factory. The common arrangement is to fix a 
standard of output, and if this he exceeded, to pay bonus on 
the time rates of all workers in the scheme, in direct propor- 
tion to the percentage increase of production above the 
standard which has been set. 

The introduction of such a system leaves the existing 
wage structure unchanged, and if production increases above 
the standard, the worker secures additional remuneration. 
In comparatively few engineering factories is it possible to 
measure the output of the factory, as a whole, on a weekly 
basis with sufficient accuracy for a collective bonus system to 
operate. If a longer period is required over which to assess 
output in terms of bonus, the bonus to be paid to each 
worker may be spread evenly over the number of weeks 
which elapse before a fmther declaration is made, or, alterna- 
tively, paid in a lump sum. 

Bonus on output plans capable of application over a 
whole factory are not practicable in a large number of engin- 
eering establishments, owing to difficulties in the way of 
measuring the product. Schemes for diSerent sections of the 
workers can usually be put into operation quite easily if 
desired, and the production of standard units makes it easier 
to frame a suitable scheme. 

The plan introduced at Priestman Brothers Ltd. in 1917 
has proved attractive to some other engineering firms having 
similar conditions of manufacturing. The principles are 
similar to those which have been mentionecl above. The 
scheme at its inception covered the staff, fo^e^nen, skilled and 
unskilled workers. The class of work made it possible for 
weight alone to form the basis of the “ standard ” chosen. 
Also, the rate of output of finished product was sufficiently 
constant for the arrangement of calculating output for 
periods of four Weeks to be satisfactory. In the case of pro- 
duction above the “ standard,” the percentage increase was 
determined, and bonus of this proportion of the time rates 
of wages paid to all the workers concerned for the four follow- 
ing wtJekly pay-days. The scheme provided for adjustments 
in th^ " standard ” according to the numbers engaged and the 
hours worked. Production below the “ standard ” meant a 
deficitvwhich had to he made good in the following month 
before ^ he surplus for bonus payment was declared. 

In another engineering works where the product is simple 
enough in character for weight alone to form the basis of a 
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scheme suitable for application over the whole works, the 
labour cost per cwt. is the standard chosen. The net weight 
of output per month is determined. The net labour cost for 
the same period is obtained, and the labour cost per cwt. is 
then ascertained. This figure is added to the corresponding 
figures of the preceding two months and the average amount 
taken. This is compared with the standard labour cost of 
production j^er cwt., and a bonus declared proportionately 
to the reduction on the basic figure, i.e., by whatever per- 
centage the cost per cwt. is reduced below the base figure, 
each employee receives a bonus of a similar percentage on his 
time wage rate each week of the following month. 

The scheme is subject to periodical reviews, when, as the 
result of changes in the product turned out, new investiga- 
tions may be made which alter the agreed basic rate per cwt. 
The scheme is subject to termination on one month’s notice 
from either side. 

Pattern-maJeers' Bonus Scheme 

Although pattern-makers signed a National Agreement 
in 1922, which provided for the operation of piece-work, if 
employers desired to introduce it, under terms similar to 
those which applied to other classes of engineering workers, 
it is stUl a common practice in federated firms for pattern- 
makers to be paid time rates of wages and to participate in a 
special bonus scheme. 

The bonus scheme for pattern-makers, details of which 
appear in various local agreements made in 1919, is continued 
principally because of the disinclination on the part of this 
set of workpeople to accept piece-work, and certain practical 
difficulties in connection with the satisfactory operation of 
this system of payment. It is admitted, however, that many 
pattern-makers are now woxldng directly under various 
systems of payment by results. 

The bonus scheme for pattern-makers is of a difierent 
character from the group bonus schemes mentioned above, 
which do not relate to any special class of engineering worker. 
By the agreements made shortly after the War finished, 
relating to the payment of bonus to pattern-makers’ em- 
ployers were recommended to fix a labour cost for a pattern 
and to pay a bonus on the amount saved ; the savings to be 
pooled and bonus paid to aU pattern-makers in proportion 
to their wage rates. In fixing a labour cost, employees were 
to take into consideration the National Piece-work Agree- 
ment, which then provided for a man of average ability to 
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earn ai least 33^ % above time rates. Since that Lime this 
percentage has been reduced to 25%. 

The pooling scheme was to apply to all firms, provided 
that those employing more than twenty pattern-makers 
should have the option of adopting a group system to fit in 
with the firm’s system of management. Differences of 
opinion with regard to the original plan led to a memorandum 
which stated that the Agreement referred to a system of 
payment by results, and that the percentage mentioned was 
not guaranteed, but had to be earned. Pattern-makers 
agreed to co-operate with the employers to secure effective 
working of the adopted scheme. 

Profit-Sharing and Co-Partnership 

Closely related to systems of wages are profit-sharing and 
co-partnership schemes. There are comparatively few 
engineering firms where such schemes are in existence, and 
co-operation of this kind has never been a prominent feature 
in the industry. 

These schemes are generally designed with the intention 
of doing something more than inspiring the workers to 
increase production and maintain quality. Their objects are 
to improve industrial relations, to encourage workers to give 
of their best in all ways, and to work harmoniously at their 
tasks. Although the aims are wide, the desirability of main- 
taining a consistently good level of output is not lost sight of 
when framing the schemes, and in several the distribution 
of profit takes place at frequent intervals, in order to en- 
courage the worker to sustained effort. Where this is the 
case, the scheme is making an appeal similar in character to 
that of various bonus-on-output plans. 

Summary 

Systems of wages for engineering workers can be divided 
into two main classes, one in which payment is in strict 
accordance with the time spent by the worker, and the other 
in which payment varies in relation to the ontput of work. 
In tiifie-work the usual arrangement is for the worker to 
receive payment at a rate per hour which is in conformity 
with weU-reoognised weekly time rates for different classes 
of workers in various parts of the country. For special 
reasonh^ certain time-workers are paid at rates which differ 
from those normally paid for their class of labour. The 
variations are comparatively small in most cases, but in a 



IN BRITISH ENGINEERING 


95 


few organisations time rates at amucli higher leTe] are paid 
to encourage a high rate of output. 

Among systems of payment by results in engineering, 
piece-work stands out clearly as by far the most extensively 
applied. It was the first system to be employed on anything 
like a wide scale, and has always been used to a much greater 
extent than any other system of payment by results. Other 
schemes extensively used in engineering are comparatively 
few in number. In the main, the alternatives to piece-work 
are bonus schemes in which a time value is fixed for an 
article or operation, and workers completing the work in less 
time than that estimated share — in some defined proportion 
— in the saving which has been effected. The old-established 
Halsey and Rowan bonus plans are more critically examined 
by employers and workers to-day, and they are declining in 
use. Changes in industrial methods make them less service- 
able than was formerly the case. There are many other 
plans in operation, mostly fairly simple in character, and 
designed to suit the special circumstances found in individual 
establishments. 

The majority of schemes in operation are individual in 
appeal, ancl collective or group systems forming the sole 
means of wages are generally confined to workers for whom 
individual methods of payment by results are impracticable. 
Several coUeotive bonus-on-output schemes are found 
supplementing time or piece systems of wages. 

Trade unions, generally, have shown a preference for 
straight-line piece-work — ^with time rates guaranteed — ^when 
it has been a question of accepting a system of payment by 
results. Under this system the gam to the worker is in 
direct proportion to the quantity of work produced. Because 
of tins, and the simplicity of the system, piece-work is more 
readily acceptable than several other systems of payment. 
Systems which are baaed on a lower rate j)er unit after pro- 
duction has reached a predetermined level, or schemes which 
require a series of calculations before the actual amount of 
bonus or the full extent of the earnings can be ascertained, have 
a serious handicap to overcome compared with piece-work. 

Operation study involving micro-motion or stop- vatch 
timing, and reorganised methods of production, is usually 
distasteful to workers. They are distrustful of an elaborate 
system of wages based on measurements and studies of this 
kind, and fear that the main object of the investigations, 
i.e., lessened total coat of production, is wholly, or m part, 
to be realised at their expense. i 



CHAPTER VII 


•WAGES BATES AWE EARNINGS IN THE PRE-WAB PEBIOD 

Pre-War Wages Statistics 

In any study of engineering wages, the clearest distinction 
mnst be drawn between wages rates and earnings. 

Reference has already been made to the development 
of wages rates in engineering, and records of weekly time 
rates for different classes of engineering workers date back 
many years, but prior to 1878 consecutive records are con- 
fined to one or two special districts. The Board of Trade 
Labour Department published information on wages rates at 
intervals before the War, and this can be supplemented by 
numerous trade union records dealing with standard district 
weekly time rates. 

The early records relate to rates which had only local 
application, and provide an insufficient amount of material 
from which to construct time-rate figures for the industry as a 
whole. Even for those districts to which they refer there is 
no reliable information as to the proportion of men in the 
different occupations recemng the rates which are quoted. 
Gradually more uniform rates with wider application were 
developed, and for several years before the War there were 
wed-recognised district weekly time rates observed not only 
in federated firms, but reasonably well over the whole of the 
main branches of the industry. 

In this pre-War period, so long as workers were paid by 
time, their average earnings for a full normal week corre- 
sponded very closely to their recognised district time rates. 
Until 1876 systems of payment by results were of negligible 
proportions in engineering, so that up to this point the com- 
paratively few wages rates which exist form a valuable index 
of thS) normal fuU-time earnings of aU the workers to whom 
they apply. From this point onwards, as the practice 
developed of paying workpeople in accordance -with the 
quantity of their output, at prices based on time rates, the 
wages ij'^ates become less and less reliable evidence of the 
earnings generally obtai n ed. 

The amount of short-time working, regular overtime or 
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work done outside the normal week, the prevalence of night 
working, with its higher rates, the number of hours normally 
worked each week, are other factors which need to bo taken 
into consideration in determining the actual weekly earnings 
obtained. There is insufficient data available for the pre-War 
period to take any of these factors seriously into account. 
It may be mentioned that although the normal working hours 
per week varied in the different (hstricts, and variations were 
found even in a single town, prior to 1870 about 57 hours 
were commonly worked weekly in engineering factorie.?. 
This number bad decreased to betAveen 53 and 54 hours by 
the end of the century, and a working week of this length 
continued until the War commenced. 

The Development of Piece-Worh 
Erom the Wage Census of 1886 it appears that 6% of the 
turners were on piece-work, whereas among the semi-skilled 
machine-men 1 1 % were paid in this way. General labourers 
in the industry were nearly aU paid by time, only 2% being 
piece-Avorkers. The beginning of the century saw an increase 
in the amount of piece-working and the mtroduction of the 
premium bonus system. From this time onwards the num- 
bers of those on systems of payment by results increased 
steadily. The percentages in Table 10 have been worked 
out from the hrformation supplied in the 1906 Enquiry into 
Hours and Earnings, relating to the total numbers of workers 
in different engineermg occupations in the United Kingdom 
paid by time and piece. The figures from which the percent- 
ages are obtained include those working more or less than 
fuU time in addition to the full-time workers. 


Table 10 

The Extent of Piece-W orTcing as Shown by the 1906 Enquiry 
into Hours and Earnings 


Occupation. 

Percentage of Total 
Number on Piece-work 

in 1906. 

Iron and Steel Moulders 

24 

Smiths ..... 

35 

Turners ..... 

32 

Fitters, Ereetors and Millwrights . 

24 

Machine -men .... 

42 

Flaters ..... 

48 

Riveters and Caulkers . 

37 


H 
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It should be noted that the platers, riveters and caulkers 
referred to were those engaged in boiler-shops, and their 
number does not include shipbuilding workers. The per- 
centages relate only to workers in engineering and boUer- 
maldng. By far the largest class, from the returns received, 
was that which includes fitters, erectors and millwrights. 
The term "millwright ” had by this time a restricted meaning. 
It applied mainly to the body of workers engaged in the repair 
and maintenance of machine tools and other engineering 
equipment, and not, as formerly, to workers actually employed 
in the making of mills or machinery. 

It iviU be noticed that the list does not include pattern- 
makers and joiners. These wood-workers were nearly aU 
employed on a time basis. In view of the development of 
similar wages rates for fitters and turners, it is interesting to 
note that the percentage of fitters on piece-work at this time 
was smaller than that of turners. Although both classes 
of workers now show higher piece-working percentages, 
there still remams a smaller percentage number of fitters 
employed as piece-workers. 

In 1913, according to an estimate made by J. W. E. Rowe 
in " Wages in Practice and Theory,” 39% of the turners, 
47% of the machine-men, and 9% of the general labourers 
were on piece-work. In July 1914 the Employers’ Federa- 
tion made an enquiry of its members, and the examination of 
some 980 returns, covering more than a quarter of a million 
men, showed that nearly 46% of the turners and 37% of the 
fitters were on systems of payment by results. 40% of the 
platers, riveters and caulkers, and 26% of the moulders were 
also on piece-work, or an alternative system of payment by 
results. Pattern-makers were stiU the set of tradesmen 
lesLst affected by piece-working, but 6'7% worked on systems 
of payment by results at this time. T-5% of the general 
labourers were piece-workers. Taking all classes of engineer- 
ing workers together, nearly 31% of those in federated firms 
were, at the outbreak of War, working under a system of 
payment by results, and the majority of these were on 
piece-work. 

(J 

Earnings of Piece-Worlcers and Time-Workers Gomjaared 

According to the careful estimate made by J. W. F. Rowe 
in “ Wages in Practice and Theory,” turners on piece-work 
in 1886vreceived on an average a little more than 14% above 
time rates in a full normal week. This percentage can be 
considered as sufficiently accurate for the fitters then on 
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pieco-work. Machine-men employed on piece-work earned 
nearly 22% above time rates, while the few labourers who 
were paid at this time by piece increased then- earnings by 
about 29%. Erom the 1906 wage census returns both 
tmners and machine-men on piece-work received earnings 
which were some 18|% more than those of time-workers in 
the same occupations. Fitters on piece-work received 
nearly 16% more than if employed by time. The position 
was substantially the same in 1913, with turners and machin- 
ists earning on piece-work about 19% more than their 
weekly time rates and fitters a slightly less percentage.” 
The few general labourers employed on a piece-work basis 
increased their earnings by approximately 31%. 

Average Full-time Earnings in 1886, 1906 and 1913. 

The proportion of those on piece-work in various engineer- 
ing occupations has been stated for 1886, 1906 and 1913, as 
well as the percentage increase at these dates in the earnings 
of piece-workers compared with those paid by time. The 
approximate weekly full-time earnings for all workers (time- 
and piece-workers combined) in the different engineering 
occupations in these base years can, therefore, be obtained if 
the average earnings of the time-workers in the various 
occupations are known. 

The average full-time earnings of men on time rates hr the 
main engineerhig occupations were recorded at the wages 
censuses of 1886 and 1906. These figmus are given in 
Table 11, together with an estimate for 1913. 

The 1906 wages enquiry quoted one combined figure for 
machine-men, but in 1886 separate figures were given for 
different classes of machine workers. The figure of 21s. lOd. 
for machine-men in 1886 is the result of combining the time 
wages of planers, shapers, Blotters and borers, drillers and 
screwers, in a weighted average according to the numbers in 
the different classes. 

According to the Board of Trade Index — ^which covers 
shipbuilding as weU as engineering — of changes in the rates 
of wages, there was a general rise between 1906 and 1^3 of 
approximately 4%. The 1913 figures for the average time 

* Enquiry among a nnnaber of older engineering workers 
suggests that the pieco-work eaminga of fitters and tniners were 
nearer 26% above weeldy time rates in 1913. Support is also given 
to this higher figure in an article entitled “ The Wages of Engineers ” 
appearing in The Times Trade and, Engineering Supplement, €th 
March, 1926. 
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■wages have been obtained by assuming this advance to apply 
uniformly over the different classes and adding 4% to the 
1906 figures. In view of the growing organisation among 
the semi-skiUed machine 'workers at this time, and the con- 
tinued strength of the principal craft unions, it appears 
likely that these classes of workers would secure at least the 
4% increase. From the details which follow relating to the 
movement of time wages rates for skilled men in the Man- 
chester District, it is clear that these workers obtained an 
increase in time wages rates of approximately 7 % during the 
same period. It is questionable whether the rate for labourers 
made any general advance over the period. 

Table 11 


The Average Full-Time Earnings of Men Time-workers at the 
Wages Censuses in 1886 and 1906 



Average Time Wages per Week. 

1886. 

1906. 


Turners .... 
Fitters .... 
Machine-men. 

General Labourers 

a. d. 

29 6 

29 2 

21 10 

17 10 

s. ll. 

34 2 

34 8 

27 0 

20 6 

s. d. 

36 6 

36 0 

28 1 

21 3 


Due to the small proportion of workers on piece-work in 
1886, the weekly earnings of each class of workpeople at this 
time show little change from the average time wages appear- 
ing in Table 11. 

The average earnings of aU fitters and turners in 1906 
were approximately the same, and slightly in excess of 36s. 
for a fuU week. Machine-men received average earnings of 
29fl. This position is more easily observed by the introduc- 
tion of Table 12, which shows the average earnings at the 
wages census in 1906 for time- and piece-workers in the chief 
engineering occupations. From Table 12 and from the pro- 
portion of piece-workers in each of the main engineering 
occupations given in Table 10, the average earnings for each 
class of workpeople in 1906 can be ascertained if desired. It 
may be mentioned that at this time the average earnings of 
all gene?:al labourers were 215., which figure is less than 3% 
above the average earnings of those labourers paid by time. 

In 1913 the average earnings for all turners for a full 
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normal week were a little more than 38s., i.e., about 7|% 
greater than the average earnings of time-workers ui this 
occupation. Fitters’ earnings were approximately the same 
as those for turners. Machine-men obtained 30s. OcJ. as a 
general average of earnings, i.e., nearly 9% above the figure 
given for time-workers in this category. 

The small percentage number of labourers on systems of 
payment by results still left labourers’ earnings for a normal 
week less than 22s., i.e., only 3% above the average time 
wages for this class of labour. 

Table 12 

The Average Full-lime Earnings of Men in the Chief Engineer- 
ing Occtijpations, in the Last Pay Week of September, 1906 
{Board of Trade Enquiry into Honrs and Earnings) 


Pattem-maUei'3 

Time-workers. 

S. d. 

37 3 

Joiners ..... 

Time-workers. 

33 8 

Moulders {Iron anil Steel) 

Time-workers. 

36 11 

Piece-workers. 

41 2 

Smiths ..... 

Time-workers. 

34 0 


Piece-workers. 

44 C 

Turners (other than brass) 

Time-workers. 

34 2 

Piece-workers. 

40 6 

Fitters, Erectoia and Mill- 

Tlrae-worker.s. 

34 8 

Wrights .... 

Piece-workers. 

40 1 

Maohine-men (Planers, Borers, 

Time-workers. 

27 0 

etc.) ..... 

Piece-workers. 

31 11 

Platens (Boiler-shops) 

Time-workers. 

38 11 

Piece-workers. 

47 1 

Riveters and Caulkers (Boiler- 

Time-workers. 

36 7 

shops) .... 

Piece-workers. 

46 8 


Tho figures for piece-work earnings are exclusive of the earnings 
of men returned as working under individual bonus systems. The 
number of such workers was not great in 1906 — about 1 in 80 of all 
mala operatives. 

It is not proposed to make a detailed and critical study 
of tlie relative positions of the different classes of workers 
during the pre-War years, hut the following points 'are of 
interest. Whether time rates or full-time earnings records 
are studied, the relative positions of the various classes of 
workers are shown to have undergone little change from 1880 
until the War. When advances or reductions w^”e mad,e 
in the rates for skilled grades, they were followed by approxi- 
mately equivalent percentage alterations to the rates of 
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machine-men and unskilled workers. AlsOj alterations in 
time rates were accompanied by changes in piece rates which 
tended to prevent normal piece-work earnings from moving 
too far away from time wages rates. Difficulties in the way 
of transferring pattern-makers to piece-work, coupled with 
the increase of piece-working in other occupations resulted, 
towards the end of the pre-War period, in the pattern-maker 
slipping downwards a place or two in the scale where full- 
time earnings are the determinant factor in the placings of 
the different classes of workers. 

The general averages hide certain interesting details with 
regard to the different classes of workers. The same occupa- 
tion if carried out in different branches of the industry 
frequently meant payment at different rates. District rates 
for similar work varied in a way which could not always ho 
considered as bearing a close relationship to differences in the 
cost of living at these places. Each occupation covered a 
wide range of work, and often considerable differences 
existed in the skill demanded of workers in the same category 
in an individual factory. In some cases the differences were 
recognised by payment at an enhanced rate to those whose 
work was of a higher order. Extra payment of this kind 
demonstrates that the sldll required had an influence on the 
rates obtained, but how far this w'as responsible for the wage 
differentials existiag, it is difficult to determine. 

The fact that the rates of large numbers of skilled workers 
in different classes were approximately the same shows the 
operation of other factors. The existence of these is made 
further evident by the fact that once differences in payment 
were established, they tended to remain in force in spite of 
changes in the skill required by the workers, and alterations 
in methods of production. Not only did differences in 
payment persist, hut often they remained of the same 
monetary amount, although the basic rates showed sub- 
stantial alterations. 

The Movement of Time Rates of Wages up to the War 

In the Manchester District there is a longer consecutive 
record of time rates for tradesmen in engineering than is 
available in moat other parts of the country. Table 13*^ 

* This Tabic is compiled from information supplied by the 
Manchester District Engineering Employers' Association. The 
time raters of wages shown are in close conformity with those in the 
Table popared^ by Mr, G-, H. Wood for engineering wages in Man- 
chester, appearing in “ Wages in the tJnited Kingdom in the Nine- 
teenth Century " — Bowley. 
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gives details of the movement of the time rate of wages in the 
Manchester District for fitters and turners from 1879 until the 
War. In this district these two classes of workers have 
always received practically the same rate. The time rate for 
smiths with single-handed fires has also been approximately 
the same in this period as that for fitters and tinners. Black- 
smiths with double-handed fires obtamed a higher rate — 
frequently an addition of 2s. The rates for iron-moulders 
and pattern-makers in this district, as elsewhere, were above 
the rates for fitters and turners. Although moulders and 


Table 13 

The Pre-War Weekly Time Rate of Wages of Fitters and 
Turners in Federated Firms in the Manchester District 


Dale. 

Wages 

Movement. 

Result 
in Time 
Rato of 
Wages. 

1879. Jan, Isl. 

Rodticed. If receiving under 28s., 2s. 

„ 28.9. or over, 2s. 

31s. 

1882. Deb. llth. 

Advanced. It receiving imdor 28s., Is. 

„ 28s. or over, 2s. 

3Ss. 

1886. Mar. 19th. 

Reduced. Receiving under 30s., Is. 

„ 80.9. and over, 2s. 

31s. 

1888. Jan. 6th. 

Advanced, Receiving under 30s., Is. 

„ 80s. and over, 2s, 

33ss 

1896. Oot. 6th, 

„ Is. per week. 

34s. 

1897. Jan. lat. 

„ Is. 

36s. 

1906. Mov. 3rd. 

„ Is. and 2|% on piece rates. 

36s. 

1906. Dec. Ist, 

„ lj?t and 19 99 

37s. 

1908. Jan. 

„ Is. and 2|% „ „ 

SSs. 

1909. Dob. 13tb. 

Reduced. Is. and 2J% 

37s. 

1912. Nov. 16th. 

Advanced. Is. and 21% ,, „ 

38s. 

1913. Jan. llth. 

„ Is. and 2J% „ „ 

39s. 


pattern-makers were in separate craft unions, and negotiated 
separately with employers on wages questions, their rates 
were similar in amount and showed approximately the same 
movement, Pattern-makers in this district were commonly 
paid 4s. above the fitters’ weekly time rate, irrespective of 
the section of the trade in which they followed their calling. 
Brass moulders received payment at a lower weekly rate than 
iron sand monldersj the ^fference being about 35. This 
disparity remained until 1920, when brass-moulders con- 
cluded an agreement under which their rates were ^vanced 
to correspond with those for iron-moulders. 

The Manchester figures are the ordinary time rates for 
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fitters and turners employed on general engineering and 
machine-tool mannfaotnring. These classes of workers, if 
engaged in the making of certain textile machinery or on 
sections of locomotive building, received 25. less per weak. 
On the other hand, fitters and turners in tool-rooms generally 
received 2s. above the ordinary district time rate. 

The combined average weekly wages of pattern-makers, 
moulders, turners and fitters from 1850 to the War, at 
selected dates, expressed as index-numbers with the year 
1900 = 100 are given in Table 14, which is an extract from 
the full table appearing in “ British Engineering Wages,” by 
R. S, Spicer. 

From 1860 to 1878 the wages rates refer to the Man- 
chester District. From 1879 to 1913 the Board of Trade 
Index based on 36 District Bates has been used. 

Table 14 

Th& Average Weekly Wages Ratea of Pattern-Makers, Moulders, 
Turners and Fitters (1900 = 100) 


I860 , 





. 7,6 

1866 . 





. 79 

1860 . 





. 70 

1865 , 





. 82 

1870 . 





. 83 

1876 . 





. 03 

1880 . 





. 88 

1885 , 





. 90 

1890 . 





. 93 

1896 . 





. 93 

1900 . 





. 100 

1906 . 





. 100 

1910 . 





, 102 

1914 . 





. 106 


This Board of Trade index includes shipbuilding, but the 
changes in the pre-War period were very similar in these two 
industries. As regards the actual level of wages in shillings 
per week, there is a slight variation between the bases of the 
two sources corresponding to the different areas covered by 
them. The Manchester rates in the earliest period tend to be 
slightly higher than the unweighted Board of Trade figures, 
which include smaller districts with lower rates. It is con- 
sidered that the disparity in the actual level between the two 
sources does not affect their validity as a measure of the 
fluctuation taking place. 

The wue average wages rate for the base year 1900 has 
been assessed by B. S. Spicer at Zls, lOd., but this figure 
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appears to be high, even allowing for the fact that the rate 
includes pattern-makers and moulders in addition to the 
lower-rated but larger numerical classes of turners and fitters. 
That this figure is high as an average for the country is 
supported by the previous wages material, and by the results 
of an enquiry into the rates of wages prevailing in October 
1905. This enquiry by the Board of Trade (Cd. 3864, 1908) 
was complementary to one into working-class rents, bousing 
and retail prices, with which the wages figures are iucluded. 
The range of weeldy time rates, recognised as “ standard ” 
by the trade unions concerned, for certain skilled occupa- 
tions, and for labourers in the engineering trades as recorded 
by this official enquiry, are given in Table 15. 

Table 15 


Recognised Weekly Time Rates for Certain Classes of 
Engineering Workers as given hy a Board, of Trade 
Enqtiiry, 1905 


Occupation. 

No. of Towns 
Included 
(Tilngland and 
Wales). 

Range of Weekly 
Time Wages at 
Oot. 1005. 

Fitters .... 

61 

32s. to 365, 

Turners 

61 

325. to 305. 

Pattern -mailers 

58 

345. to 38s. 

Smiths .... 

67 

32s, to 36s. 

Labourers 

39 

18s. to 22s. 


As only a slight increase took place in the level of time 
wages rates between 1900 and 1905, the rates in Table 15 
can, therefore, be considered as approximately those which 
were in existence in 1900. The figures in Table 15 show the 
range of weekly time rates only, but from those relating to 
fitters, turners and pattern-makers — ^bearing in mind the 
comparatively small number of the latter — and from the 
earnings figures in Table 11 for fitters and tmners on time- 
work in 1906, it is reasonable to infer that the average time 
rate, for the three classes of workers combined, was between 
345. and 35s. in 1900. The inclusion of moulders, a class 
larger than pattern-makers but much smaller than either 
fitters or turners, w^ould, it is considered— allowing for their 
high rate—^till leave the average weekly time rate pf wages 
for these four classes of skilled workers in the neighbourhood 
of 35s, 
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An y comparison 'between the movement of wage rates in 
the chief occupations and changes in the skill required from 
these workers, is oomplicated by the continual changes 
t akin g place iu tho methods of manufacture of most engin- 
eering products, the improvements iu machine tools, and the 
specialisation of work which has ocoun-ed. These and 
kindred matters have been dealt with in Chapter II. From 
what appears there, it might be expected that if wages rates 
had moved closely in accordance with the skill required, the 
gap between the rates for moulders and pattern-makers and 
the rate for fitters and turners would have widened. In 
point of fact no change of any consequence took xfiace in this 
direction. How far fitters and turners maintamed their 
position through trade union influence and the “ united 
front ” pohcy of the Amalgamated Society of Engineers is 
not ascertainable, but beyond the natural conservatism of 
the industry opposing any alteration in the existing wage 
structure, there seems little else which stood in the way of 
changes being effected. This leading union strenuously 
pressed for a uniform minimum rate for all fitters, despite 
variations in the work performed, and another uniform rate 
of practically the same dimensions in most districts, for all 
the skilled machine workers classed as “ turners,” among 
whom also there was considerable variation in the skill 
required for the work performed by different individuals. 

The Economic Position of Engineering 
Worhers : Pre-War 

If the index -numbers m Table 14 he considered in relation 
to changes in food prices as measured by the Board of Trade 
Index of Retail Food Brices from 1892, and prior to this by 
the Sauerbeck index for wholesale food prices, it will be 
found that by this rough measure the workers’ position was 
best about 1896. After a long period during which wages had 
shown an upward trend and prices had moved, if not steadily, 
in a general downward direction, a point was then reached 
where the time wages level stood above the level of prices. 
After two or three years, food prices started on an upward 
movement which was not accompanied by a corresponding 
increase in time wages rates. In the fii'st few years of the 
century the tune wages level remained practically un- 
changed, and the slow but steady upward movement of 
prices widened the gap between them. During the decade 
before the 'War, food prices continued to rise at a faster rate 
than the rise in wages rates, so that by 1914 the true position 
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of tlie skilled time-worker in engineering was probably more 
unsatisfactory than when the century opened. The in- 
creasing amount of piece-work to which reference has been 
made, and the earnings obtained in this way, enabled a 
number of engmeering workers to offset the upward move- 
ment in prices that was in progress. 

Summary 

Accurate statistics regarding the earnings of engmeering 
workers in the pre-War period are difficult to obtain, on 
account of insufficient data relating to several factors which 
have an important bearing on this question. 

The varying time rates originally fixed between employers 
and workers in individual factories in any district were 
followed by more uniform rates for the different classes of 
workers, and these rates resolved themselves into well- 
recognised standard district weekly time rates of fairly 
general application throughout the industry some years 
before the War commenced. 

As the rates of payment became more uniform over the 
industry, the time-rate records which are available provide 
more reliable evidence of the earnings generally obtained by 
time-workers in the classes to which the rates apply, and for 
the immediate pre-war years the fuU-time earnings of time- 
workers corresponded very closely to their weekly time rates. 

Until 1875 nearly aU engineering workers were paid by 
time, but from that point onwards, as the practice developed 
of paying workers according to output, principally on a 
piece-work system, there was a continually increasing pro- 
portion of workers in most of the main occupations whose 
time rates are unrehable as indicators of the earnings 
obtained. 

The extent of the development of systems of payment by 
results, enabling earnings well in excess of time rates to be 
obtained, is shown by the fact that taking all classes of 
engineering workers together, 31% of those in federated 
firms were worldng under such systems at the outbreak of the 
War. It has been estimated that about this time turners and 
other machinists on piece-work were earning approximately 
19 % more than if paid by time, whilst the percentage in the 
case of fitters was slightly less. 

Pattern-makers were the class of skilled workers least 
affected by systems of payment by results, and tl^. propor- 
tion of fitters paid in this way was consistently smaller than 

that of turners. Generally speaking, piece-work and bonus 

1 
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systems were developed more quickly among semi-sldlled 
workers — especially those on machmes — than among the 
different classes of skilled men. This was partly due to the 
nature of their work, and for this same reason a very small 
percentage of labourers was paid by piece or any alternative 
system of payment by results. 

From information relatmg to the proportions of time- and 
piece-workers in the chief engineering occupations, and the 
average earnings of both classes, the average earnings of time 
and piece-workers combined has been estimated for these 
occupations at various periods prior to the War. 

In 1906 the average fuU-time earnings of turners and 
fitters were approxnnately the same, and slightly in excess 
of 36s. a week. Machine-men received average full-time 
earnings of 29s., and general labourers obtained 21s. In 
1913 the average fuff-time earnings of fitters and turners were 
a little more than 38s., or about 7|-% above the average full- 
time earnings of turners paid by time. Machine-men then 
received 30s. Qd. weekly, which represented nearly 9% 
increase on normal time earnings, but the average full-time 
earnings for all general labourers were less than 22s., and 
showed an hicrease of only 3% above the normal full-time 
wages of the labourers paid by time. 

In the Manchester District, studied because of its long 
consecutive record of time rates, the time rate of wages for 
fitters and turners was the same, and increased gradually 
from 315. in 1879 to 39s. in 1913. Moulders and pattern- 
makers in this district, as in several others, have always 
received higher rates. In many districts these two classes 
of workers received similar weekly time rates, which at the 
outbreak of War were 2s. to 4s. higher than those paid to 
fitters and turners. The standard time rates for fitters and 
tmmers in the large centres of engineering were fairly com- 
parable at the end of the pre-War period. In these top-rated 
districts the rate lay between 38s. and 40s. per week, but in 
the majority of districts in which engineering work was 
carried out the rates varied between 36s. and 37s. for these 
workers, wbo formed a large proportion of the skffled 
operatives. 

Whether time rates or full-time earnings are chosen, as the 
standard of measurement, for most of the pre-War period 
there is little difference in. the relative positions of the 
differenl^olasses of workers. Towards the end of the period, 
however, as the result of the oonsiderahle increase in piece- 
working in most of the occupations except pattern-making, 
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pattern-makers descended two or three places in the scale 
where full-time earnings decide the position. 

Comparisons between the movement of wages rates and 
changes in the skill required in the principal occupations 
are complicated hy changes in methods of manufacture, 
improvements in machine tools and the specialisation of 
work. Where it has been possible to assess changes in sldll 
it is found, however, that wages rates have not moved in 
accordance with the amount of skill required, owing to the 
operation of various factors, including the influence of trade 
unions. 

When earnings are considered in relationship to the cost 
of living, it appears that the worker was in the best position 
about 1896. The increase in food prices in the decade before 
the War, at a rate faster than the increase in wages rates, 
placed the sldlled time-worker in 1914 in a less satisfactory 
position than he occupied at the opening of the century. 
The development of piece-working, however, enabled an 
increasing number of engineering workers to avoid any 
worsening of their position through rises in the cost of living 
Unaccompanied by commensurate advances in time rates. 



CHAPTER VIII 


WAGiSS HATES BERING THE WAR, AND WAGES BATES AND 
EARNINGS IN TUB POST-WAR PERIOD 

Wages Rales During the War 
Increases in Time Rates 

Soon after the War commenced, several claims were made 
by engineering workers, largely as the result of a rising cost of 
living, for increases in wages. At first the system of local 
settlement continued in force, and increases were granted 
from time to time, which by the end of 1916 amounted to 
approximately Is, on the pre-War time rates in the industry. 
At this time so many claims were forthcoming that it was 
imperative for some more general means to be adopted for 
dealing with applications. An agreement was reached, 
foUowyag negotiations between the employers and trade 
unions, which provided for wages claims to be dealt -with on a 
national basis at frequent intervals, and adjusted the time 
rates so that a Is. uniform advance on pre-War figures had 
been granted by April 1st, 1917. This National Wages 
Agreement, made in February 1917, and the machinery 
provided for dealrng with claims for district and general 
alterations in wages, have been referred to in Chapter IV. 

Wages increases occurred at frequent intervals from early 
1917 until the middle of 1920. In view of the number of 
these increases,* they have been stated in Table 16 and, 
merely as an example, their effect shown on the full-time 
wages of fitters and turners in the Manchester District, em- 
ployed as time-workers. The wages movement of these two 
classes of workpeople was the subject of special mention in 

* Boya and youths under 18 years o£ age in the industry during 
tho War received only part of the war bonus. In each case an 
award was made they obtained one-half of the full amount, with the 
exception that they received no part of the final 6s. granted m 
Deeemtaer i819. Thus their bonus finally reached a total of 10s. 0d. 
per week. 
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the piececling chapter, and their time rate, which was 39s. in 
July 1914, had mcreased to 46s. before the National Wages 
Agreement was made in Eebruary 1917. 


Table 16 

General Increases to Engineering IFor^;firs following the 
National Wages Agreement of February Isi, 1917 




oi 

c/t 

OS 

Fitters and Tumors 
(Time-workers), 
Manchester District. 

Award. 

Date. 

tu 

Ih 

o 

a 

Full-time 

Wages. 

% Increase 
from July 
1914 Rata 
of 39s. 

Committoe on Pio- 
cluotion. Award 
No. 689. 

March let, 
1917. 

6s. 

51s. 

31 

Committee on Pro- 
duction. Award 
No. 106. 

July 14th, 
1917. 

Sa. 

64s. 

38 

Ministry of Muni- 
tions. Award No. 
1061. 

Oct. 13th, 
1917. 

m% 

60s. 9d. 

60 

Cominittee on Pro- 
duction. Award 
No. 430. 

Nov. Gtli, 
1917. 

6s. 

06s. 4ld. 

70 

Committee on Pro- 
duction. Award 
No. 1920. 

July 24th, 
1918. 

3s. ad. 

70s. 3 Id. 

80 

Committee on Pro- 
duction. Award 
No. 2800. 

Dec. 1918. 

5s. 

76s. Ibid. 

96 

Court of Arbitra- 
tion. Award No. 
870. 

Deo. 1919. 

6s. 

81s. 6id. 

109 

Industrial Couit. 
Award No. 180. 

Mar. 1920 

3s. 

84s. ll^d. 

118 

Industrial Court. 
Awaid No. 180. 

May 1920 

3s. 

88s. 3id, 

126 


The increases, with the exception of the and the 

two awards of the Industrial Court, were classed as war 
bonus, and apphed to aU engineering workers aged 18 years 
and over, whether paid by time or working under a ^stem ot 
payment by results. This war bonus finally amounted to 
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26s. Qd. in December 1919. The 12-^% was granted to 
time-workers only, and was added to their total weekly 
earnings. The final two awards, each of 3s. in amount, were 
increases to the time rates of wages for those aged 21 years 
and over, thus making a total increase of 13s. in time rates 
between 1914 and the middle of 1920. 

Increases in Piece Bates 

The position of piece-workers was considered at various 
times durmg the War and in the immediate post-war period, 
and these workers, in addition to obtaining the full W ar-bonus 
awards, generally received an increase in piece prices when 
additions were made to the time wages rates. It was a 
common practice to increase piece prices by 2J% from the 
1914 level for each 1.9. advance in time rates. Thus, the Is. 
'•advance in time rates which was made uniform over the 
industry in February 1917, under the National Wages Agree- 
ment, was accompanied by percentage increases in piece 
rates amounting in most oases to 17^% above 1914 figures. 
Until 1919, however, as it was pointed out in Chapter IV, 
there was nothing fixed regarding the minimum percentage 
which a piece-worker should earn above time rates. Piece- 
workers considered that they should receive an advance 
comparable with the 12^ % on total earnings granted to time 
workers m October 1917, and in January 1918 they were 
granted a 7j% addition to their total earnings. When the 
time rates were again increased, by the Industrial Court 
awards in 1920, piece rates were also advanced, in most cases 
by 7^ % for each 3s. increase to time-workers. 

Wages Bates : Post-War 
Beductions Pollomng the War 

Sweepiug general reductions in engmeering wages were 
made in 1921 and 1922, amounting to 16fi. 6d. of the 2Qs. 6d. 
war bonus, 6s. of the 13s. increase in time rates which had 
been made since 1914, and the removal of both the 12J% 
increase on earnings to time-workers and the 7^% which was 
granted to piece-workers. In addition, piece-work rates 
were reduced when the basic time rates were brought to 
a lower level. These reductions left the engineering workers 
with time rates 7s. above pro-War levels in most instances, 
and in possession of a flat bonus of lOs. per week. 

The iuU details of these reductions, wldch were of national 
S.pplication, are given in Table 17. 
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Table 17 


The Fall in Engineering Wages during 1921 and 1922 


Date. 

Nature of Change. 

July 16 th, 1021. 

Hed/acUons. 

3s. from time rates and a corresponding 

Aug. 15th, 1921. 

reduction on piece rates.’' 

3s. from tune rates and a corresponding 

Nov. Ist, 1921. 

reduction on piece rates.* 

4^% of the 12-J% granted to time- 

Dec. ]gt, 1921. 

workers and 21% of the 71% granted 
to piece-workers. 

Further 41% fi'om time-workers and 

Jan. 1st, 1922. 

2^% from piece-workers. 

Fmal 41% from time-workers and the 

July 31gt, 1922. 

remainmg 2}% from piece-workers. 

5s. Cd. war bonus. 

Aug. 28th, 1922. 

5s. fjd. „ 

Sept. 26th, 1922. 

6s. Cd. ,, 


* A shilling advanco in time rates wag generally accompanied by 
an increase of 2^% in piece prices. When deductions were made 
from time rates an appropriate decrease was made in the piece-work 
price or time. 


Subsequent Increases in Basic Wages 

After the serious reductions detailed above, an application 
was put forward by the trade unions in 1924 for a uniform 
advance of 205. per week to aU adult workers. It appears 
that a difference of opinion existed among the various trade 
unions regarding the amount which should be sought. The 
employers desired tliat the unions should reach unairimity 
with regard to a figure, and put this forward collectively for 
discussion. A figure of 20s. was chosen, but it is doubtful 
whether the union leaders, in their most ojitimistio moments, 
considered that any sum approaching this figure — which was 
put forward more as a reminder of the large reductions which 
had been made than as a practical proposition — would come 
out of the negotiations. 

A most protracted set of conferences followed the applica- 
tion for the pound increase, and in June 1927 an offer was 
made to increase the bonus of all plain time-workers, aged 21 
years and over, by 2s. per week. After a ballot vote of their 
members the rafions accepted this offer. Piece-workers did 
not receive this bonus increase, nor were piece rates increased 
at this time. 
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The various forms of merit inorements, existing in en- 
gineering factories, caused some confusion as to how far the 
2s .bonus granted to time-workers might bo extended. Both 
employers and trade unions desired the applioatio]! of the 
bonus to be uniform and equitable, and recognised that, on 
account of its restricted scope, there would be border-line 
cases over which difficulties might arise. 

As a guide to the payment of the bonus, it was decided 
at a conference between the Joint Committee of the Em- 
ployers’ Federation and the Engineering Joint Trades 
Movement that all time-workers on district rate should bo 
eligible for the advance, even if their district rate were en- 
hanced by an increment in respect of abUity or merit. 
Workers on systems of payment by results were outside the 
award, as were also staff workers on an upstanding wage ; 
and the bonus was not payable to workers whoso wages 
fluctuated in accordance with the wages of those employed 
in other industries. Finally, “ workers in receipt of an incre- 
ment to their district time rates, if that increment is granted 
in respect that the workers in question are not employed 
on a basis of payment by results,” were declared ineUgible 
for the bonus. Under this decision “ lieu rate ” workers 
found themselves debarred from obtaining the advance which 
had been made. 

The end of the negotiations in 1927 was the commencing 
point for a fresh series of conferences to discuss an application 
by the unions for an aU-roimd increase of 8s. per week. In 
1935 one stage of these negotiations was completed by the 
granting of a 2s. increase in bonus to all adult male workers, 
whether employed by time or working under a system of pay- 
ment by results. This bonus was granted in two equal 
instalments, the first payable in May, and the second in 
July 1935. 

In June 1936 a second stage was concluded, when the 
Employers’ Federation conceded a further 3s. per week 
advance in bonus to all male workers, whether paid by time 
or working under a system of payment by results. One 
shflling of this increase applied from the beginning of Jnly, 
the second shilling was paid in October, and the final instal- 
ment in January 1937. 

The bonus increases from 1927 onwards are shown in 
Table 18, and it will be realised that, at the present time, the 
time-worker is in receipt of a bonus of 17s., whilst the piece- 
worker’# bonus is 15s. per week. 
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Tahl'e 18 


General Boms Awards, from 1027, to Engineering Workers in 
Federaled, Firms 


Date. 

Award. 

Augmt, 1927. 
May, 1935. 

July, 1936. 

July, 1936. 

October, 1936. 
January, 1937. 

2s. Bonus fco time-workers, 21 years and over. 

Is. „ all male workers 21 years and over. 

»» }j jj ♦> 

1 9 

>* J» J) }j 

la. 

1 9 

»> tf a f) 


In Table 19 the movement of the time wages of fitters and 
turners in the Manchester District from 1921 onwards is 
given, and Tables 13, 16 and 19 together provide a consecu- 
tive record of full-ti m e time wages of these skilled workers 
for a period of nearly sixty years. 

Tabljb 19 


The Weekly Time Wages of Fitters and Turners in Federated 
Firms in the Manchester District 


Date. 

■Weekly Time 
Wages. 

Percontago Increase 
above July 1914. 

July lath, 1921 
Aug. 16tli, 1921 

84s. 11 Id. 

118 

81s. CIS. 

109 

Nov. 1st, 1921 

78s. 6W. 

101 

Deo. 1st, 1921 

7.5s. 6|d. 

94 

Jan. 1st, 1922 

72s. 6d. 

86 

July 31st, 1922 

67s. 

72 

Aug. 28th, 1922 

61s. 6d. 

58 

Sept. 25th, 1922 

to 1 

56s. 

44 

July 31st, 1927 J 
Aug. lat, 1927 1 
to 1 

685. 

49 

May, 1935 J 

May, 1936 r 

to 1 

59s. 

51-5 

July, 1935 J 

July, 1935 '1 

to 1 

60s. 

54 

June 29th, 1938 J 
July, 1936 

to 

61s. 

56-6 

Sept. 28th, 1936 
Got., 1936 

to 

62s. 

69 

Dee. 28th, 1936 
Jan., 1937 

63s. 

61.5 
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Earnings of Engineering Workpeople 

Up to this point the account of wages from the commence- 
ment of the War has been confined to a record of tlie various 
alterations made in time wages rates, and the changes in the 
amount of bonus payable to time and piece-workers. 

The wages position of the plain time-worker on full time 
in the War and post-War years can be clearly seen. Erom the 
record presented of changes in time rates — on which piece- 
work and premium bonus prices are fixed — plus a knowledge 
of the minimum percentages which piece-workers should 
receive above their time rates, only a very general impression, 
however, of the earnings of piece-workers on full time can be 
obtained. 

It is necessary both to show the extent of piece-working 
and to give more precise information about the earnings of 
those employed in this way before a true picture of the 
average full-time earnings of engineering workers can be 
obtained. Moreover, there are other factors — such as the 
extent of short-time working, the amount of regular overtime, 
and the prevalence of shift work — ^which need to be taken into 
account before the average weekly earnings of either time- 
workers or those on systems of payment by results can be 
accurately stated. 

It is principally, however, as a result of the continued 
advance made, since the outbreak of the War, in the employ- 
ment of systems of payment by results in engineering, that 
the old relation between time wages rates and remuneration 
has been further broken down. The proportions on piece- 
work, or an alternative system of payment by results, vary in 
the different classes of engineering worltpeople, and the ratio 
of the average piece-work earnings to the accepted time rate 
also differs in the various occupations. Furthermore, in 
any single occupation the average piece-work earnings vary 
from time to time through alterations in piece prices conse- 
q^uent upon changed methods, and the introduction of new 
work. Among any group of workers paid by piece, a fair 
amount of variation is found in the mdividual earnings, on 
account of differences in ability and energy. Because of 
these last-mentioned differences among individuals, changes 
made to time rates, which involve appropriate alterations to 
piece prices, do not necessarily result in corresponding 
alterations in piece-work earnings. 

On aiRcount of the several factors mentioned above, the 
comprehensive enquiries by the Ministry of Labour into 
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standard time rates of wages and hours of labour carried out 
in 1920 and 1929 are of little help in determining tho weekly 
earnings received by the various classes of workers at the 
specified dates. Nor is tho official record, which is published, 
of the unweiglded averages of the recognised district time 
rates in sixteen principal centres for certain representative 
engineering occuirations, of any greater value, except that 
there is continuity of time instead of a greater wealth of 
detail at two points nearly ten years apart. 


The Growth of Piecework mid Other Systems of Payment By 

Results 

In Table 20 * the changes which have taken place in fed- 
erated firms, in the percentages of workmen in the principal 
engineering occupations on systems of payment by results, 
are shown at various periods from 1914 until 1927. It is the 
policy of the Employers’ Federation to make payment by 
results as universal as possible, and further progress in this 
direction has been made since 1927, but it has not been 
possible to obtain more recent figures for all the classes of 
workers shown in G^able 20. At the present time, however, 
considerably more than half tho male workers in firms which 
are members of the Eurployers’ Federation are on systems of 
payment by results. 


Table 20 

Percentages of Workmen, 21 Years of Age anil Over, in Feder- 
ated Firms on Systems of Payment by Results 


Date. 

Fitters. 

Turners. 

Pattern- 

makers. 

Moulders. 

Platers, 

Riveters 

and 

Caulkers. 

1914 

36-8 

46-8 

6-7 

26-2 

40 '4 

1918 

61-9 

67-6 

11-8 

27-6 

50-7 


41-0 

62-7 

29-6 

61-1 

56-9 

1924 

45-5 

65-6 



68-0 

1926 

48-4 


38-2 

56-4 

69’3 


49-3 


39-4 


01'8 

1927 

61-G 

64-4 

37-1 

66-3 

02-3 


* “ Thirty Years of Industrial Conciliation.” Engin^ring and 
Allied Employers’ National Eederation. 
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Date. 

Sheet- 

Metal 

Workers. 

Copper- 

smiths. 

Labourers. 

Other 

Clasho.s. 

All 

Classes 
of Mon. 

1914 





7-6 

37-8 

30-7 

1918 

— 

— 

14-9 

47-7 

40-8 

1923 



— 

11-9 

44 0 

38-4 

1924 

72-9 

— 

141 

60-6 

43-2 

1926 

72-4 

48-2 

12-6 

62'7 

46-7 

1926 

74’4 

61-9 

14-3 

53'8 

46-7 

1927 

79 6 

66-6 

16-7 

50'9 

49-6 


On examining Table 20 it will be seen that the big 
increase in piece-working which toolc place during the War 
was followed by a slight set -back in the early post- War 
period, but steady improvement has since been made. The 
difference between the percentage of fitters and turners on 
systems of payment by results, which was remarked on in the 
previous chapter, is shown in the table. Always there has 
been a greater proportion of turners on piece-work, and this is 
understandable in view of the character of much of the work 
and their closer association with a machine, which facilitates 
rate-fixing. As might be expected, labourers as a class have 
remained the least affected by systems oi payment by results ; 
but even among these workers there has been an important 
upward movement since 1914 in the proportion paid in this 
way. 

In some districts, or in special branches of the industry, 
a much higher percentage of piece-working among labourers 
is found. Eor example, in the London District in federated 
firms, from returns over a period of four weeks in October 
1928, more than 22% of the labourers were on systems of 
payment by results. 

The increase in piece-working among moulders between 
the end of the War and 1923 was considerable, and especially 
noticeable since no appreciable change was made in the 
percentage on j)iece-work during the War itself. Experience 
was gained during the War on repetitive moulding work, and 
after the War finished a large amount of reorganisation took 
place in foundries. This paved the way for piece-work when 
hatch production could he practised, and after the serious 
wages dispute between the moulders and the Employers’ 
Eederation, in 1921, piece-working was substantially in- 
creased. «It will be noticed, however, that since 1923 the 

* “New Survey of London Life and Labour,” Vol. II. 
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rate of increase of systems of payment by results in foundry 
practice has been comparatively slow. 

Pattern-makers have remained the class of skilled 
workers to which systems of payment by results least apply, 
but it will be noticed that whereas in 1914 less than 7% of 
their number were working on piece-work or an alternative 
system of payment by results, by 1927 there were 37% 
employed in this way. 

Post-War Earnivgs Enquiries by the Ministry of Labour 

In 1924, 1928 and 1931 the Ministry of Labour conducted 
Enquiries * into the average weekly earnings and weekly 
hours of labour of workpeople in the principal industries in 
Great Britain and Northern Ireland. The width of these 
Enquiries has reduced their value for the present purpose of 
ascertaining the earnings of workers in the principal engineer- 
ing occupations. Although various sections of the engineer- 
ing industry are given separate treatment in these Enquiries, 
there is no attempt made to show the earnings of diEerent 
representative classes of workers separately, nor to differen- 
tiate between the earnings of time-workers and those on 
systems of payment by results. The workpeople covered in 
the returns include male and female wage-earners of all ages. 
This further detracts from the value of the figures of earnings 
per head, since, although a distinction is made between the 
earnings of male and female workers, the proportions of 
adults and juveniles are not made evident. 

On account of the limited periods over which the returns 
were collected, and the long intervals between the Enquiries, 
the results are further restricted in value. In view of the 
considerable fluctuations in trade which have occurred 
during the post-war period, something more than October 
records in three years are needed for any clear impression of 
changes in post-war earnings in engineering to be obtained 

In the 1924 Enquiry iiiformation was sought regardmg 
the recognised hours of labour. Of the total number of 
workpeople covered by the returns in the following main 
branches of the engineering industry — marine, agricultural, 
structural and general engineering, the manufacture of textile 
machinery, aircraft, electrical machinery, and motor vehicles, 
etc.- — 86-4% were actually on a 47-hour week, 6-5% normally 
worked a shorter week, and the remaining 7'i % had a recog- 

* For details of the throe Enquiries which were mado vide 
“ Ministry of Labour Gazette ” for Sept. 1926, Nov. 192?^ and Jan. 
1933. 
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nised week in excess of 47 honrs. Only 3-5%, however, 
worked less than 44 hours per week, and 3-8% above 48 
hours weekly. 

Information collected regularly by the Ministry of Labour 
shows that since this time there have been only very slight 
changes in the recognised hours in engineering factories, 
and most of the workers still have a normal working week of 
47 hours. 

The average Weekly earnings of all the engineering work- 
people, and males and females separately, as obtained at the 
three Enquiries, are given in Table 21. 

Table 21 


Ministry of Labour Enquiries 
Average Weelcly Earnings in Engineering 


Date. 

All 

Workjwople. 

Males. 

Females. 


s. d. 

s. d. 

$. 

d. 

Oct., 1924 . 

60 9 

63 0 

27 

0 

„ 1928 , 

53 2 

66 0 

28 

0 

„ 1931 , 

49 1 

61 8 

27 

7 


In the 1931 Enquiry a distinction was drawn between 
factories employing fewer than 10 workers and those of 
larger dimensions. Erom the aggregate figui’es the earnings 
in the small firms are shown to be several shillings below the 
level in the larger establishments. The figures for 1931 in 
Table 21 are those for all firms sending in returns. If the 
level of earnings in the larger shops were taken, the amount 
for “ all workpeople ” would be increased to 495. Id. and the 
earnhigs of male workers raised to 52s. 6d. No appreciable 
change in the earnings of females would take place. The 
shghtness of the rise is accounted for by the fact that the 
number of workers employed in the very small firms is only a 
small proportion of the total. The difference between the 
payment in large and very small factories varies in the 
separate sections of the industry, and in one or two branches 
the higher level of eanrings is in the smallest shops. 

The detailed returns relating to the different branches of 
the industry show that, at each Enquiry, the highest average 
weekly enarnings were obtained by the male workers in the 
larger motor and cycle firms. Second in order of earnings 
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at each Enquiry were the male worlcers in the comparatively 
small section of the iirdustiy concerned with the manu- 
facture of aircraft. 

Table 22 gives an approximate comparison of the earnings 
per head of all workpeople in the main branches of engineer- 
ing when the three Enquiries were made. The limitations of 
these figures should be borne in mhid. 

Table 22 


Average Weekly Earnings of all Workpeople in the Main 
Branches of Engineering at Ihe Ministry of Labour En- 
quiries 



1924. 

1928. 

1931. 


8, 

d. 

s. 

d. 

5. 

d. 

Marine Engineering 

62 

1 

63 

0 

45 

11 

Agricultural Bnginoermg 

46 

8 

48 

7 

40 

3 

Textile Machinery Manufacture 

43 

5 

46 

mm 

43 

1 

Aircraft Manufacture 

66 

7 


0 

66 

8 

Structural Engmeering . 

53 

4 

66 

4 

52 

10 

Electrical Machinery Manufacture . 
Motor Vehicle and Cycle Manufacture 

45 

3 


H 

43 

11 

or Repair (a) Larger firms . 

68 

2 

62 

1 

67 

6 

(6) Smaller fh-ma 

46 

4 

47 

■n 

47 

0 

General Engineering 

61 

1 

63 

8 

49 

0 


Some 2 rortion of the general advance in earnings notice- 
able between 1924 and 1928, in Table 22, can be attributed 
to the increase of 2s. in the bonus of plain time-workers, of 
21 years and over in federated firms, which occurred in 1927. 
Similarly, the decline in average weekly earnings between 
1928 and 1931 is in part explained by the fact that trade was 
comparatively good in 1928, and the amount of short-time 
working relatively small, whereas in 1931 the effect of short- 
time working on earnings was more serious. 

Engineering Employers’ Federation Earnings Statistics 

At certain periods each year the Engmeering Empiloyers’ 
Eederation collects from its members hnformation of quite a 
detailed character relating to the earnings of the difierent 
classes of workpeople employed. Although some of this 
information is of a private natui-e, much of it is disclosed by 
the employers, frequently to trade unions in the course of 
wages ^soussions. The principal conferences between the 
employers and workpeople on wages questions are usually 
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followed by the publication, of verbatim reports of the pro- 
ceedings, and the figures which follow have been extracted 
from such reports and various other publications of the 
Employers’ Federation. 

The average weekly earnings of all classes of male engin- 
eering workpeople, 21 years and over, from 1914 to 1927 at 
selected dates, are shown in Tabic 23. Between 1918 and 
1923 the reductions in wages, which have been considered in 
detail earlier in this chapter, took place, and the level of 
earnings fell considerably on this account. It wifi, be noticed 
that from 1923 until March 1927, during which time wages 
rates were unchanged, there was a continuous rise in earnings 
which amounted at the end of the period to 7i% of the 1923 
weeldy sum of 59s. 6d. 


Table 23 

Average Weekly Earnings of all Glasses of Male Engineering 
Workpeople, 21 Years and Over, Employed in Federated 
Firms 


Date. 

Earnings. 

% Increase from July 
1914 Level of 36s. 

July 1914. 

s. d. 

33 0 


Sept, 1918 . 

84 2} 


Feb. 1923 . 

69 6 

70-0 

April 1924 . 

March 1925 . 


73'2 

62 6 

78'S 

March 1926 . 



March 1927 . 

64 ] 

83-2 


It has not been possible to ascertain the extent to which 
short-time working or overtime influenced the figures in the 
returns. In view of the general state of the industry during 
the period under review, however, it is fairly evident that 
short-time working was on the decrease between 1923 and 
1927, when it reached quite small proportions; but it is 
considered that the quantity of work done between 1923 and 
1927 at higher than normal time rates, as the result of over- 
time or night-shift working, would show little alteration. It 
is felt that the substantial increase in the amount of piece- 
working which occurred between 1923 and 1927 was chiefly 
responsible for the increase in earnings which took place. 

It shudd be remembered when cxamhiing the changes in 
earnings which occurred that hours were reduced in 1919 to 
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47 per normal -vveek from the previously existing level of 63| 
approximately. When this reduction was made, piece-work 
prices were adjusted to allow the workers to earn their 
previous remuneration on the basis then existing of piece- 
workers’ earnings being at least 33 ‘% above the time wages 
rates. 

In Table 24 the average weekly earnings of men in 
federated firms in the principal engineering occupations are 
shown for July 1914 and March 1927, he., half-way through 
the period which has elapsed smce the War finished. This 
table is an interesting one, as the earnings of time-workers, 
and those on systems of payment by results, are shown 
separately, and the average weeldy earnings of all the men 
in each occupation, whether paid by time or otherwise, are 
also given. 

It will be seen at a glance that the earnings of those on 
piece-work, or alternative systems of payment based on 
output, are substantially above the time-workers’ earnings. 
If the figures are examined more closely, it will be found that 
the percentage increase above time-workers’ earnings ob- 
tained by those on systems of payment by results in 1914 was 
less for all classes of workers, with the exception of platers, 
riveters and caullcers, than in 1927. Also the difference, in 
1927, between the earnings of time-workers and those on 
systems of payment by results in the classes enumerated, was 
reasonably close to that which would be expected allowing 
piece-workers 33|% above basic time rates, and the same 
bonus as received by time-workers. 

Pattern-makers, who, as a class, have always had one of 
the highest time rates, are shown sixth in tlie list in 1927, 
when the earnings of those on time and systems of payment 
by results are combined in accordance with the numbers 
engaged. The highest average earnings are those of sbeet- 
metal workers, whose basic time rate is less than that of the 
pattern-maker, but of whose total number 80% were piece- 
workers ill 1927. 

The figures in Table 24 are based on weighted averages, 
and as a result of the increased proportion of work done 
under systems of payment by results since 1914, the disparity 
between the earnings figure for time and payment by results 
workers combined and that for plain time-workers had con- 
siderably increased by 1927. 

Serious fluctuations in trade have taken place since 1927. 
1928 and 1929 were reasonably good years, l^jnen trade 
declined, unemplo 3 Tn 6 nt increased, and the amoimt of short- 
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Tabus 24 

Average Weekly Earnings of Men, 21 Years and Over, 
in Federated Firms 



July, 1914, 


Payment 



Time and Pay- 


by 

Time. 

ment b-y Resrilts 


Results. 



Combined. 


s. d. 

s. 

d. 

s. d. 

Fitters 

45 91 

39 


41 10 

Turneis 

44 8 

39 


41 

Pattern-makers , 

47 8 

40 


41 11 

Moirlders . 

Platers. Riveters £ind 

42 9 

39 

1 

40 Oi 

Caulkers 

65 10| 

40 

6 

46 9 

Shoet-Metal W orkers . 

— 

- 


— 

Coppersmiths 

Labourers 

27 8i 

24 11} 

26 2 

Other Classes 

37 10} 

32 

0 

34 3 

All Classes 

40 9 

32 

51 

36 0 


March, 1927. 



Payment 

by 

Results. 

Time. 

Time and Pay- 
znont by Rosulls 
Combined . 


s. 

d. 

5. 

d. 

s. 

d. 

Fitters 

76 

64 

63 

2 

70 

0 

Turners 

74 

Ilf 

69 

64 

69 

4 

Pattern-makers . 

77 

0 

64 

14 

69 

li 

Moulders , 

74 

0 

69 

11 

67 

74 

Platers, Riveters and 






Caulkers 

81 

0 

61 

2 

73 

84 

Sheet-Motal Workers . 


0 

63 

4| 


94 

Oopporsmitbs 

86 

6 

63 

6 

76 

6 

Labourers 

66 

64 

46 

8 

48 

0 

Other Classes 

71 

6 

68 

1 

66 

6 

All Classes 

72 

84 

65 

10 

64 

1 


time -working rose -v-ery considerably, having an important 
effect on the average weekly earnings obtained. Recovery 
has now been made, and the amonnt of short-time working 
is once again not a factor of considerable importance. 
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The position of the average earnings of all classes of adult 
male workers on a Il-hours-week basis during the second 
half of the post-War period is shown in Table 25. 


Table 25 

Average Earnings in Federated Firms of Male Adult Wo7'kers 
for 47 Hours — All Classes — Time and Payment by Results 
Wo7'ke7's Combined 


Period. 

Changes in the Year ASoetmg 
Earnings. 

Index of 
Earnmgs. 

Oct. 1920= 100. 

Oct. 192G 


100-0 

„ 1027 

Aug. : 2s. increase to time- 



workers. 

103-0 

„ 1028 


103-2 

„ 1929 


104-8 

„ 1930 


103-8 

„ 1931 

June : Alterations in work- 



ing conditions. 

100-0 

„ 1932 


100-2 

„ 1933 


100-4 

„ 1934 


102-3 

„ 1935 

May and 



July : 2s. increase in Bonus 

100-6 


This table does not disclose the serious effect of short-time 
working on the average weekly earnings during the years of 
depression, and cannot easily bo compared or combined with 
Table 23, which gives the average weekly earnings of the 
same body of workers for the earlier part of the post- War 
period. It may be mentioned that in October 1926, the 
commencing point of Table 25, the average weekly earnings 
for all classes of workpeople, 21 years and over, were 61s. Id. 
Erom a knowledge of the general position of the industry at 
that time, it is considered that these earnings were obtained 
in a workmg week, the average length of which, for all 
workers combined, was between 46 and 47 hours. 

Erom 1927 until 1930 average weekly earnings continued 
to rise. Eor example, in October 1927 the average weekly 
earnings for aU fitters, whether working by time or on a 
system of payment by results, were 71s. 9|d. for 48-7 hours. 
By October 1930 the corresponding figure for this class of 
workpeople was 72s. lOd. for 48-4 hours work. ^ the end 
of 1930 short-time working was becoming serious in the 
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industry, and average earnings started to fall. The fall was 
accelerated by the alteration in working conditions which 
took place in 1931 — the average earnings for all fitters wore 
67a. Z\d. for 45-8 hours in 1932 — and earnings did not roach 
their 1927 levels again until the autumn of 1934. Since then 
a further upward movement has been in progress, assisted 
by the bonus awards of 2s. and 3s., made in 1935 and 1936 
respectively. 


Table 26 

The Average Earnings in Federated Firms of Men, 21 Years of 
Age and Over, for 41 Hours 




Time-worlcorB. 



Payment by Besults 
Workers 

Occupation. 

Ooi. 

1934. 

Oot. 

10.36. 

Increase 

1035 

over 

1034. 

Oot. 

1034. 

Oot. 

10.35. 

Inoroase 

1036 

over 

1934. 


s. 

d 

9, 

d. 

s. 

d. 

9. 

d. 

9. 

d. 

«. d. 

B'ltfcers . 

MaoliinB-men (rated 
at or atove Eittera’ 

33 

2i 

60 

Oi 

2 

n 

74 

Oi 

78 

0 

.3 8i 

rate) . 

64 

41 

67 

8 } 

3 

41 

79 

01 

83 

'li 

3 65 

All sWlled olaesea . 
Machwe-inoii (rated 

63 

2i 

65 llj 

2 

Oi 

75 

10 

78 101 

3 0| 

below rittera’ rata) 
All olasaea of adult 
Tnales other than 

61 

n 

64 

7 

3 


03 

H 

60 

D 

2 8i 

laboureiB 

68 

H 

31 

.31 

2 

8 

71 


74 

21 

2 7? 

Labourers 

45 

H 

47 

10 

2 

n 

54 

3 

60 

8i 

2 r,i 


Occupation. 

Time and Payment by Beault 
■Workers. 

Oot. 

1934. 

Oefc. 

1035. 

Increase 
1936 over 
1934, 

r'lttera .... 
MoOliihe-men (rated at or 
above Iritlers’ rate) 

All skilled clossea 
Maohino-men (ratod bolow 
.fitters’ rate) . 

All classes ol adult males 

1 other than lahourois 
LaboHirers .... 

s, c2, 

09 1 

70 2i 

70 9 

81 0 

66 llj 

46 7i 

S. d. 

72 8i 

79 10| 

73 11 

63 Jl-i 

68 10 

49 If 

s. d, 

3 U 

3 8J 

3 2 

2 Hi 

2 lOi 

2 6 
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Some indioation of the improvement recently made can 
be obtained from Table 26, which shows the average earnings 
on a 47-hours-week basis for October 1934 and October 1936 
for certain classes of adult engineering workers. Moreover, 
the period of improved trade has meant that the 47-hour8 
basis does not represent the full average number of hours 
generally worked. Eor example, the actual average weekly 
earnings for all skilled classes in October 1934 were 73s. 0|d., 
whereas on a 47-hours basis the figure recorded was 70s. Qd. 

The class of workers referred to collectively in Table 26 
as “ machine-men (rated below fitters’ rate) ” includes the 
majority of the semi-skilled machine workers in the industry, 
whilst the turners form the bulk of those in the “ machine- 
men (rated at or above fitters’ rate) ” class. 

It will be seen from Table 26 that the earnings of the 
time-worltera, for 47 hours, are appreciably greater than the 
average time wages rates, including bonus, for the particular 
classes of labour. The difference is in part due to the extent 
of shift-working, paid at rates above the ordinary time rates, 
merit increments, etc., but it is considered that it may also 
be due partly to the method employed for reducing the actual 
weekly earnings to a 47-hours basis. A decrease in these 
earnings in strict proportion to the excess of hours above 47 
would give a higher level of earnings for 47 hour’s than would 
actually be attamed if only 47 hours were worked in the week. 

Using the time-workers’ figures in Table 26 as a basis, it 
appears from the corresponding figures relating to piece- 
workers that, in spite of the change made in 1931 to 25%, 
instead of 33J%, as the minimum percentage for piece- 
workers to obtain above their basic time rates, these workers 
obtained on the average something in the neighbourhood of 
33^ % above their time rates. 

In concluding this section dealing with Engineering 
Employers’ Federation statistics, it may be mentioned that 
the earnings figures quoted are the full earnings, including 
bonuses, allowances for overtime and night-shift working, 
and any other items which normally contribute to the total 
sum received by the worker. Out-workmg allowances, 
travelling expenses and certain special payments are ex- 
cluded from the returns. 

Extent of Short-Time Woi'king 

It will have been realised from the foregoing particulars 
of earnings that short-time working has seriously influenced 
the total weeldy sums received by workers during certain 
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parts of the post-War period. To some extent the piece- 
worker can counteract the effect of reductions in liours by 
additional effort, and this lias been noticed in many in- 
stances, but the time-worker has not this opportunity. 

There is comparatively httle reliable information regard- 
ing the extent of the short-time working which has occurred 
in the engineering industry, and there is no consecutive 
record available for the post-War years. The three Ministry 
of Labour Enquh’ies into earnings and hours of labour in the 
post-War period, to which reference has been made, were 
designed to find out not only the total wages paid to all the 
operatives in employ during the specified week in October, 
whether working overtime, full time or short time, but to 
ascertain, in addition, the number working less than the 
normal week, and the average number of hours lost per head 
by these workpeople on short time. 

TABIiE 27 


Extent of Short-Time Working as Recorded by the Ministry of 
Labour Enquiries into Average Weekly Earnings and 
Weekly Hours of Labour 



Peicentage of Total 
Nuwbor of Work- 
people — ^Malos and 
Females — on Short 
Timo. 

Avciago Number of 
Houra lost by those 
on Short Time. 


1924. 

1928. 

1931. 

1924. 

1928. 

1031. 

Engineering 

7-7 

4-9 

22-4 

10-8 

12-2 

10-9 

Marine 

2-6 

11 

33-7 

12-8 

7-9 

12-8 

Agricultui-al . 

18-0 

7-7 

46-0 

8-3 

14-3 

13-6 

Textile 

62-6 

37-0 

64-6 

13-8 

lC-6 

13-6 

Struofrural 

3-2 

6-4 

18-8 

7-2 

9-6 

94 

Electrical machin- 
ery, etc. , 

Larger motor vehicle 
and cycle firms . 

2-2 

0-7 


8-0 

7-2 

84 

4-6 

3-3 

18-6 

7-9 

8-0 

11-1 

Smalier motor 

vehicle and cycle 
flrma 

2-6 

2-7 

6-6 

9-0 

10-8 

10-2 

General 

64 

3-9 

26-7 

8-8 

9-2 

10-7 


Workpeople stood off for the whole of the specified week 
during wfeich wages information was obtained were not taken 
into account in compiling the statistics. They were regarded 
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as unemployed, except in a comparatively small number of 
cases, where they were known to he working under a system 
of employment in alternative weeks, or to have been “ stand- 
ing off ” in rotation. Persons working alternate weeks were 
included in the short-time records as workmg only half the 
full normal time. Those standing off in rotation were shown 
as losing the average number of hours lost per week over the 
period covered by the rota. 

In Table 27 a comparison is made between the amount 
of short time worked at the three different periods when the 
Enquiries were made. The figures, which relate to males and 
females of all ages, are not strictly comparable, but the table 
gives a reasonably accurate summarised account of the 
changes which took place. The effect of this short-time 
woi'Mng, spread over all the engineering workpeople, meant 
approximately an hour lost per week per head in October 
1924, two-thirds of an hour in 1928, and over two hours per 
head lost in 1931 by all the workpeople covered by the 
returns. 

The difference between the earnings for engineering 
workpeople, as recorded by the klinistry of Labour En- 
quiries, and those obtained by the Employers’ Eederation at 
approximately the same time, is not wholly attributable to 
the faot that the former cover a wider range of workers and 
include all juveniles as well as adults. The variation is in 
part due to a difference in interpretation of short-time 
worldng, and the extent to 'winch account is taken of this 
feature of employment. 

The Employers’ Eederation, working with 47 hour's as a 
normal week for all engineering factories, measured short 
time* in 1028 as affecting 15 % of the skilled men, 22 % of the 
semi-skiUed and 13 % of the labourers ; 1 6 % of the appren- 
tices were also on short time, and 21% of the hoys and 
youths. By 1933 these percentages were in most cases a 
little more than doubled. The percentage on short time for 
all classes combined was 16-6% in 1928 and 34'5% in 1933. 
The precise amount of short time is not stated, but in 1928 
11*3 % of those on short time worked a week between 40 and 
47 hours in length, and the remaining 6-3 % worked less than 
40 hours. In 1933 18-6% of those on short time worked over 
40 hours but less than 47 hours, and 16’9 % worked less than 
40 hours. 

The severity of short-time working in recent years can be 

* “ Unemploymeiit. Its Realities and Problems.” Engineering 
Employers’ Federation. July 1933. 

K 
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appreciated from the foregoing hgures, and incidentally it 
may be remarked that the total number employed in feder- 
ated firms in 1933 waa only three-quarters of that engaged in 
1 928. By October 1 935, however, the total number employed 
in federated firms was slightly higher than at the correspond- 
ing period in 1928, and since then numbers have further 
inoreasod. 

The Employers’ Eederation figures relating to short time 
show semi-skilled workers with a much higher percentage 
than that recorded for skilled men. The explanation appears 
to be that this class of men is engaged to a large extent on 
hand or machine work less individual in character than that 
performed by skOled men; and most of the jobs are not of 
long duration. Consequently it was easier for employers to 
distribute the smaller volume of work available over a larger 
percentage number of the workers in this class, thus in- 
creasing the percentage on short time, but spreading the 
employment more equitably over the total number of 
workers. 

The Attitude of Employers and Unions to Changes in Wages 
Rates and the Payment of Cost of Living Bonuses 

When considering the attitude of the employers towards 
the War-time increases, it should be remembered that during 
the War engineering factories were working at full iiressure, 
and that the numbers engaged in the industry nearly doubled 
between 1914 and 1918. The unusual state of afTah’s which 
then existed enabled employers to make handsome profits, 
and encouraged them to countenance the arrangement 
whereby workers’ time wages advanced when the cost of 
living increased. 

Their attitude on this matter was expressed by the 
representative of the Engineering Employers’ Eederation 
before the Committee on Production when the first award for 
the engineering and foundry trades was under discussion in 
March 1917. 

“Workpeople,” he said, “were entitled to advances 
only in compensation towards the increased cost of living 
to which they were subjected ... If we look at the 
present application, not as an advance in wages, but as a 
recompense or as compensation in respect of the extra- 
ordinarjf expenditure, then we may get on very much 
better than we will otherwise, because to admit for one 
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momenlj that the rates should be increased in order to meet 
an extraordinary position of affairs such as we now have is 
a position which we cannot take, hut we are prepared to 
admit the question of compensation.” * 

When the War finished, engineering employers found it 
difficult to pick up the threads of ordinary business which 
they had laid aside in 1914. There was a short period of good 
trade, but then a depression set in. As a result, employers’ 
minds turned to the question of reducing wages rates and War 
bonus as a step towards trade recovery, and once again “ the 
capacity of the industry to pay ” was brought to the fore- 
front in wages matters. No longer were employers prepared 
to agree to a simple regulation of wages in accordance with 
the cost of living. 

In the negotiations which preceded the award of 2s. to 
plain time-workers in 1927, the disparity between the in- 
crease in the cost of living and of time wages over the 1914 
level was stressed by the unions. The employers emphasised 
again that whatever sympathy they might have with the 
maintenance of a certain standard of living for their work- 
people, the sum available for wages was limited by the 
capacity of the industry. In short, there has been a return 
to the pre-War state of affairs in connection with discussions 
on wages questions, with the difference that to-day the 
employers place more data in front of the unions in support 
of the statements which they make regarding then hiabihty 
to pay wages equal to those to Avhich the unions lay claim. 

The employers’ attitude and the workers’ insistence on 
an improved standard of life show a divergence of interests, 
and there has not emerged, up to the present, any criterion 
which both can accept for the regulation of engineering 
wages. 

In view of the confused state of the whole wages structure 
in engineering at the present time, it is not surprising, how- 
ever, that neither employers nor woi’kers are satisfied with 
what confronts them. In spite of the vast changes which 
have taken place in the industry since 1914, the wages rates 
which were then in existence still operate in most districts 
with a flat addition of 7s. Failure to attempt to remove some 
of the district variations in time rates, and to put in their 
stead standard rates with wide application over the industry, 
can be excused in view of the more serious problems which 
call for solution. In fact, the increasing sectional character 

* “ Wages, Prices* and Profits.” Labour Research Dept., 1922. 
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of the industry, the distinct differences in the prosperity of 
various branches, and the degree to which sections of' engin- 
eering work have become localised, suggest that if tlio 
question of district variations in the rates for similar classes 
of workers wore tackled it might lead, not to tlie development 
of standard rates for general application, but to an acccntua- 


Table 28 

Amalgamated Engineering Union List of Minimum Mates of 
Wages for a Normal Working Week of 47 Hours in ike 
Engineering and Machine-making Workshops of Man- 
chester District {January 1937) 



£ s. d. 

Pattem-makera ..... 

3 7 0 

Machine jomera ..... 

Building trades 


rato. 

Coppersmiths ...... 

3 6 0 

Brass moulders ..... 

3 7 6 

Brass flniahors and mstrument-makors 

3 3 0 

Press bool-makers and jig and gauge-makors 

3 6 0 

Fitters and turners in tool -rooms 

3 6 0 

Mhlers, planers, etc. in tool-rooms 

3 2 0 

Electricians and armature winders 

3 4 6 

Eleotiioal fitters ..... 

3 3 0 

Blacksmiths, single-handed fires. 

3 3 0 

„ double-handed fires 

/ 3 5 0 

13 7 0 

Blaclismiths’ strikers, single-handed fires , 

2 10 0 

„ ,, double-handed firos . 

2 12 0 

Drop hammer forgers .... 

3 3 0 

Fitters ....... 

3 3 0 

'Turners ....... 

3 3 0 

Turning and boring-maohme operators 


(general work) ..... 

3 3 0 

Combination turret lathe operators (general 


work) ....... 

3 3 0 

Universal and surface grinders . 

3 3 0 

Universal miUers ..... 

3 0 0 

Planers, Blotters, shapors, and horizontal 


borers ....... 

3 0 0 

Bar turret lathe operators 

3 0 0 

Drillers, radial arm under 6' . . . 

2 16 0 

„ radial arm over 6' , 

2 18 0 

Capstan lathe operators .... 

2 16 0 

Automatic lathe skfiled operator who seta up 


work and operates rnachine 

3 3 0 

Automatic lathe semi-skilled operator who 


has the^maohine and w6rk set up for him . 

2 10 0 
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tion of the present differences in district rates Such an 
overhaul of wages rates might lead, however, to fewer rates 
for the different classes of engineering workpeoiffe employed 
and to a re-grading of the occupations for wages rates 
purposes. 

The number of rates in existence in a district may appear 
unnecessarily large in view of the slight variation between 
many of them, and the fact that these small differences in 
amount are rendered even less significant because of the 
prevalence of piece-working and other systems of payment 
by results. 

To illustrate the present state of affairs, the time rates 
(inclusive of national bonus) for the various classes of engin- 
eering workers in the Manchester District, who are members 
of the Amalgamated Engineering Union— as given in the 
Rule Book — are shown in Table 28. 


Economic Position of Engineering Workers since 1914 

As a result of the policy adopted during the War, and 
continued to the present time, of granting uniform increases 
to aU workers, the importance of the pre-War differences 
which existed between wages rates in the various occupations 
has been reduced. The conthiued development of piece- 
working and other systems of payment by results has also 
contributed to destroy the old relation existing between 
occupation and remuneration. 

After the early years of the War, during which the cost 
of living rose at a very much faster rate than wages increases, 
general labourers and nearly aU the semi-skilled hand or 
machine workers received mcreases which resulted in their 
full-time wages, as time-workers, showing a greater per- 
centage increase from the corresponding figures for 1914 than 
the increase in the cost of living as recorded by the Ministry 
of Labour index. 

On the other hand, the majority of the skilled workers, 
as a result of their higher pre-War rates, at no time from the 
commencement of the War rmtil the uniform increases 
ceased in 1920 enjoyed, as plain time-workers, wages which 
had increased from the 1914 level by a percentage equivalent 
to the rise in cost of living. 

The skilled, semi-sMUed and unskilled workers, however, 
all worked long hours during the War period, and there 
was a big increase in systems of payment by results among 
skilled and semi-gkilled workers which further contributed 



134 WAGES AND LABOUR CONDITIONS 

to increase their average weekly earnings. On aooount of 
the scanty material available regarding the earnings of 
engineering workpeople during the War years — no attempt 
has been made in the preceding part of the chapter to estimate 
War-time earnings — it is not possible to compare the earnings 
of the various classes during this period. 

A point, however, with regard to the War period, which 
it is felt should not he overlooked, is that in the big increase 
in payment by results which took place, semi-skilled workers, 
as a class, did proportionately better for themselves than the 
skilled workers, thus further closing the gap between them. 
Moreover, the influx of inexperienced workers, male and 
female, and the recruitment of skilled workers in the armed 
forces, so reduced the proportion of skilled men that many 
employers found it necessary to make most of those who 
remained instructors, settcrs-up, etc., or to employ them on 
specially intricate and non-repetitive work. This meant 
that these sldlled men had no opportunity for piece-working, 
and received time wages, generally with a comparatively 
small additional amount for the skilful or responsible nature 
of their work. 

The severe reductions which took place shortly after the 
return to peace-time conditions restored to a limited extent 
the importance of the time-wages rate difi’erences in the 
various occupations. When the last of the series of reduc- 
tions had taken place, the time wages (inclusive of national 
bonus awards) of the skilled fitter or turner were about 46% 
above the July 1914 rates, whilst the rise in the cost of living 
was 79%. The labourers’ total time wages after the reduc- 
tions showed a percentage increase from the 1914 level 
approximately e<jual to the rise in the cost of living. The 
semi-skflled worker, if employed by time, whilst not so 
favourably placed as the general labourer with regard to the 
increase of wages, was, of course, better placed than the 
skilled man, and his rate plus bonus gave him about 60% 
advance from the time-wage level in 1914. 

After the early post-War reductions, wages rates remained 
unaltered until 1927, but real wages steadily improved 
dixring this period, on account of the dechne which took 
place in the cost of living, and the continued spread of systems 
of payment by results enabled a greater proportion of workers 
considerably to augment their time-wages. 

In March 1927, for example, according to the Employers’ 
Eederatioi? figures given in Table 24, the average weekly 
earnings . for fitters and turners (time- and piece-workers 



IN BRITISH ENGINEERING 135 

combined) were nearly 70s. This figure represents an increase 
of 86 % over the pre-war level for full-time weekly earnings 
in these occupations, whereas the cost of livmg at this time 
was down to 71 % above the July 1914 figure. Labourers, in 
March 1927, were in receipt of average weekly earnings 
which were about 118% higher than those obtained by full- 
time workers in this occupation just before the War com- 
menced. 

The decline in the coat of llvnig continued until the 
middle of 1933, and this, together with the increase in bonus 
in 1927 conceded to all plain time-workers, resulted in 
further improvement in the workers’ position. 

In October 1931, for example, according to the figures 
from the Ministry of Labour Enquiry into Earnings and 
Hours given earUer in the chapter, the average weekly 
earnings of all males in engineering were 51s. 8d. In 1913, 
using figures from the previous chapter, the average weekly 
full-time earnings of fitters and tmners were 38s., machine- 
men obtained 30s. Qd. and the labourers about 22s. Assuming 
these figures to be representative of the average earnings in 
July 1914 of all the fuh-time adult male skUled, semi-slnUed 
and unskilled workers respectively, and combining them 
according to the weights 3, 1, 1 (given in Table 6, Chapter II, 
as the relative proportion of skilled, semi-skilled and unskilled 
labour in federated firms in 1914), the approximate average 
full-time earnings in July 1914 .for all classes of adult male 
engineering workers was 33s. Ad. The October 1931 figure of 
615. represents an increase of 65% above this estimate of 
33s. Ad. The increase in the cost of living at October 1931 
was 45%. 

It is considered that any increase to the pre-War figure of 
33s. Ad. which may be necessary in order to arrive at a sum 
which represents the average weekly earnings, instead of the 
full-time earnings, would be more than counterbalanced in 
effect by the addition necessary to the figure of 61s. 8cZ. — 
which includes youths and hoys — to bring this up to the 
average weekly earnings of men workers in engineering. 

Since 1933 there has been an upward movement in pro- 
gress in the cost-of-living index-munber, hut it has been 
sufficiently slight for real wages to have substantially im- 
proved through the bonus awards made in 1935 and 1936 to 
all male adult workers. 

The position in the autumn of 1935, according to the 
Employers’ Federation figures given in Table 26, was that 
the average earnings, for 47 hours, for all fitter^ (time and 
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payment by results -workora), were about 90 % greater than 
the fuU-time earnings in 1914. Turners, semi-skilled 
machine-men and labourers all showed earnings, on a 47- 
houra basis, greater than 100% above the pre-War earnings 
in a fall week. The percentage increase in the cost of living 
in October 1936 as compared with July 1914 was 46%. 

In considering the fluctuation in weekly earnings since 
1914, it should be remembered that, whereas the normal 
hours of labour per week were then between 53 and 64, since 
1919 the normal week has been one of 47 hours in the maj ority 
of engineering factories. Also, the percentage increases in 
the cost of living as compared with July 1914, to which 
reference has been made above, are the average percentage 
increases at the beginning of the month for all the items 
included in the statistics. 


Summary 

The wages information m this chapter relates to the 
largo body of workers in the principal branches of the industry 
and especially to aU those for whom the Employers’ Federa- 
tion agreements and regulations are in force. It does not 
necessarily refer to engineering workers employed in other 
industries, many of whom are paid in accordance with the 
wages arrangements of the industry in which they work. For 
example, engineering workers in the electrical supply 
industry or cable-making are paid at rates fixed by the Joint 
Industrial Councils which exist, and railway shopmen have 
their own independent traditions and wages agreements. 

The time rates which are referred to can be considered 
as applying in all firms which are members of the Employers’ 
Federation, and as having an important influence on the 
time wages paid in non-federated firms. 

For some time after the War commenced, the system of 
local settlement in connection with wages questions was 
continued, but the large number of claims for increases in 
wages made it necessary for a more general means of settle- 
ment to be adopted. From early 1917 wages claims were 
dealt with on a national basis, at frequent intervals, and 
uniform advances made to all classes of workers. This 
pohey of advancing or reducing wages, nationally, by the 
same amount for the workers in all occupations, has been 
continued to the present day by the Employers’ Federation. 

Betweei^the commencement of the War and the summer of 
1920 the time wages rates of most engineering workers were 
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increased by 13s. A bonus of 26s. 6d. had been built up, 
thus making a total increase of 39s. Qd. In addition, from 
October 1917 time-workers received 12 on their total 
weekly earnings. Piece-workers received the same War 
bonus as was paid to time-workers ; their piece rates were 
increased when additions were made to the basic time rates, 
and from the beginning of 1918 they were in receipt of a 71-% 
addition to their total weekly earnings. 

Large reductions in engineering wages were made in 
1921 and 1922, which left the workers in most instances with 
time rates 7s. above those received in 1914, and a bonus of 
10s. per week. The subsequent uniform increases which 
have taken place are 2s. to the bonus of time-workers, made 
in 1927, and 2s. and 3s., in 1935 and 1 936 respectively, to the 
bonus of aU workers, whether paid by time or otherwise. 

During the War period boys and youths obtained part 
of the bonus granted to adults, but the increases in bonus 
from 1927 onwards relate only to men workers 21 years and 
over. 

Extreme caution is required when making any estimate 
of the average weekly earnings of engineering workpeople, 
because of the many factors which need to be considered, 
and the shortage of information relating to some of them. 
On account of the scarcity of facts relating to earnings during 
the War period, no attempt has been made to show what 
weekly sums the different classes of workers then obtained. 
During the post-War years short-time worldng has, at certain 
periods, seriously afiected the earnings obtained. 

The full-time earnings of time-workers can be estimated 
with reasonable accuracy from the time-wages rates informa- 
tion, but this does not teU the earnings of those on piece-work 
or an alternative system of payment by results. The large 
increase in piece-working which has taken place suice the 
outbreak of the War has rendered the time-wages rates less 
reliable as indicators of the average weeldy earnings obtained 
in any occupation. 

The big increase in payment by results which took place 
during the War meant that an additional 10% of all classes 
of workers in federated firms were employed in this way in 
1918 as compared with 1914. A slight setback then took 
place, but further development has since been made. At the 
present time considerably more than half the workers in 
these firms are on systems of payment by results. 

Erom Ministry of Labour Enquiries conducted in the 
month of October in 1924, 1928 and 1231 the average weekly 
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earnings of aU male workers in engineering — adults and 
juveniles — were 63s., 56s. and 61s. 8d. respectively. The 
detailed returns, relating to the different branches of the 
industry, showed that, at the particular time each enquiry 
was made, the highest average weekly earnings were obtained 
by those employed in the large motor and cycle factories. 

The Employers’ Federation regularly collects information 
regarding the earnings of workers in the constituent firms, 
and this is the principal available source of engineering 
earnings data. According to this source, the average 
weekly earnings of aU classes of male engineering workpeople, 
21 years and over, which were 36s. in 1914, had increased 
to 64s. by March 1927. From 1923 until 1927, during 
which period wages rates were unchanged, the weekly 
earnings rose by 7|%, and it is considered that this increase 
was largely because of the extra proportion of worlrers placed 
on systems of payment by results during this period. 

From 1927 until 1930 average weekly earnings continued 
to rise — trade was good, especially in 1928 and most of 1929, 
and more than full time was frequently worked ; in addition, 
there was the effect of the 1927 increase in bonus to time- 
workers — but then short-time working became serious in the 
industry, and average earnings started to dechne. The fall 
was assisted by the changes in working conditions which were 
made in 1931, and it was not until the autumn of 1934 that 
the 1927 levels of earnings were reached again. Since 1934 a 
further upward movement in weekly earnings has taken 
place, and factors contributing to this include the increases in 
bonus in 1936 and 1936, the lessened incidence of short-time 
working, and the adjustment of the piece-worker to the 
changes made in 1931. 

From the statistics available relatmg to the federated 
firms, it appears that piece-workers in these establishments 
have earned, on the average, at least the stated minimum 
percentage above their basic time rates, and that, at present, 
although this percentage is 26%, they earn in the neigh- 
bourhood of 33J%, which was the agreed minimum from 
1919 until 1931. 

During the War employers agreed to a policy of increasing 
wages to compensate for changes in the cost of living, but 
on the return to peace-time conditions they were no longer 
willing to accept a simple regulation of wages in this way and, 
as in pre-War days, their dictum is that the sum available 
for wages ^s limited by the capacity of the industry. It is 
not easy to reconcile this with the present arrangement of 
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paying uniform increases to all classes of workers in all the 
main branches of engineering, in view of the distinct differ- 
ences which exist in the prosperity in various sections. 
Neither employers nor workers are satisfied with the wages 
structure existing at present, hut so far they have made no 
attempt to effect radical changes. 

As a result of the flat mcreases of wages given to all classes 
of engineering workers during the War and in the post-War 
period, the status of the skilled worker has declined since 
1914. To some extent he has been able to maintain his 
position, compared with the unskilled worker, because of the 
greater opportunities for piece-work open to him, hut this 
does not apply so far as the semi-sldfled worker is concerned. 
In fact, over the wide range of semi-skiUed worlt systems of 
payment by results have advanced at a faster rate than in the 
skilled sections of the industry. 

After the severe reductions in wages which took place 
in 1921 and 1922, leaving the skilled time-worker relatively 
worse off than in 1914, wages rates remained unchanged until 
1927, but, as a result of the steady decline in cost of living, 
real wages improved over the whole of this period. Since 
the early part of 1927 there have been three bonus awards, 
and a further spread of piece-working and alternative 
systems of payment by results enabling a greater proportion 
of workers to obtain earnings substantially in advance of 
their time-wagos. The decline in the cost of living continued 
until the middle of 1933, and the upward movement since 
then has been comparatively slight, conseq^uently real wages 
have substantially improved since 1927. In October 1935, 
for example, the average earnings, for 47 hours, for the 
principal classes of engineering workers in federated firms 
varied between 90% and 126% above the levels of the full- 
time earnings obtaining in 1914, whereas the corresponding 
percentage increase in the cost of living was 46. In 1914 the 
normal working week was one between 53 and 64 hour’s, but 
suice 1919 most engineering factories have had a normal 
working week of 47 hours. 



CHAPTER IX 


TUB EMPLOTMBNT AHD WAGES 03? WOMEN IN ENGINBEBING 

The, Pre-War Period 

ALTHOEGn examples are cited * of repetitive manufacturing 
by women employed on specialised machines in metal- 
working trades as far back as 1 746, it was not until a more 
general attempt at specialisation, both in machinery and 
processes, was made, that female labour assumed any real 
importance in engineering. Prior to this general tendency 
towards specialisation, which may he said to date from the 
beginning of this century, female labour was practically 
confined to the Birmingham and district metal trades, where, 
however, it was strongly entrenched, Here, in several of the 
trades, practically the whole of the workers employed were 
women. Even in the forties women formed 80 % to 00 % of 
the workers engaged in the screw trade and in the stamping 
of brass nails and other small metal ware. In general 
engineering factories the character of most of the work 
carried out was unsuitable for female labour, whilst early 
opposition by the craft unions to the employment of women 
further tended to keep their numbers small. 

With the development of semi-automatic machinery an 
inflnx of women commenced, and as the opportunities for 
repetitive manufacturing increased, so the numbers of females 
grew, employers quickly reahsing the advantages of employ- 
ing females or young persons of either sex in preference to 
men on such work. As the industry d eveloped, new products 
were made and new processes introduced, some of this work 
from its commencement being almost exclusively carried out 
by females. In addition, there was an amount of direct 
displacement of males by females. The change over from 
male to female labour was often preceded by simplifying the 
process — ^perhaps by further sub-division of operations, 
made possible through an increasing volume of product — or 
by the introduction of a new typo of machine which reduced 
still further the demands made on the physique of the worker 
or the skiLbneeded. 

* fide “ Women in Industry.” H.M.S.O., 1930, 

liin 
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As in the days before the general introduction of special- 
ised processes and semi-automatic machinery, and despite a 
tendency towards the employment of women on certain 
machines to the exclusion of men over the industry generally, 
the Coventry and Birmingham area still proved the chief 
centre of female employment. 

In the cycle and motor trades, the electrical trades, 
the brass trade, in the host of small metal trades, including 
nut and bolt, screw, rivet, pen, pin, lamp, bedstead, fuse and 
cartridge making, female labour was established already 
before the War on every variety of automatic or semi- 
automatic machine — capstan, press, milling, drilling, grind- 
ing, polishmg, screwing, gear cutting; the women per- 
forming whole series of operations of a light ‘ repetitive ’ 
character and passing freely from one trade to another as 
‘ lathe ’ or ‘ press ’ hands. However, men and women were 
seldom employed together on identical operations. 
Exceptions appear in cable making, exhausting, filament 
■windmg and other processes in the electrical trades, in 
small part-making in the cycle and motor trades, in brass 
burnishing and poUshing, brass core-making, fuse stamping, 
cartridge-drawing : and women competecl with boys as 
automatic machine minders.” * 

Compared with this, the progress made during the pre- 
War period by females in general engineering and other 
main branches of the industry was slow. In several cases 
the nature of the work restricted the spread of female labour 
and, in addition, there was the continued opposition of craft 
unionism, which during this period was a strong force in 
various sections of the industry. 

It has been estimated f that the total number of females 
employed in engineering and the allied metal trades, including 
precious-metal workers, rose only from 44,000 to 68,000 
between 1861 and 1891, hut had increased to 85,000 by 1901. 
In 1911 the number had reached 128,000 and before the War 
commenced had grown to 170,000, according to an estimate 
in a Board of Trade Report on Employment. In general 
engineering works and machine shops, where the advance of 
women was less rapid than in other sections, the number of 

This account, which appears in “ Women in the Engineering 
Trades,” B. Drake, is substantiated by partioulars in the “Report 
of the War Cabinet Committee on Women in Industry.” 
t “ Women in the Engineering Trades," B. Drake. 
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leinales increased from 9000 to 17,000 between 1911 and the 
outbreak of the War. These figures are only approximate, 
and a radical change in the method of classification was made 
at the Census of Population in 1911, widening the range of 
females included. It will be noticed that wherever com- 
parison is possible with the figures shown in Table 1, Chapter 
I, of the number of females engaged in the manufacture of 
metals, machines, implements and conveyances at each 
population census, the estimates above are consistently 
higher than the Census returns. 


Wages Before the War 

The Board of Trade Enquiry into Hours and Earnings 
conducted in 1900 provides some authoritative information 


Table 29 

Average Full-Time Weelcly Earnings of Women in the Metal 

Trades * 


Metal Trades. 


1906. 

Honrs. 

1914. 

Needles, fish- 
hooks, fishing- 
tackle. 




No change einoe 
1906. 

Look, latch axid 
koy-maldng. 

— 

9ff. M. 

65 

— 

Hollow ware. 

— 

— 

— 

10s. rmn. 

Brass work, 

lacqueiiBg. 

186 o| 

188 H reroure 

1880 Birming- 

ham, 6a, to X2s. 

12s. 

62-7 

London • olieap 
work, 10s. to 
12s. ; slalled, 
18s. to 28s. 

Birmingham, 

12s. 6d. to 

16s. 

Chain-making. 

1892. Fins, 83. 
to 129, ; coarse, 
7s. to lOfi. 

Full time, 

93. 6d. = 
2’4d. per 

hour. More 
or less th&D. 
full time, 

73. 6d. 

46’ 8 

Mm. of 2\d. an 
hour. 

Screws and 

nails. 

1880, Birming- 
ham, 9«. 6d. 

Il3. 2d 

fiS 

12s. to I4s. 

Tin plate. 

1886. lOe. 4d. 

14s. 9d. 

47’8 


All metala. 

— 

12s. 8d, 

63-2 

16s. to 10s. 


* ** OouTsa*^ Woman’s Wages,*’ B. M. Barfcon, Journal of the Hoyal Statiatical 
Soeietyt July 1919. 
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on the question of women’s wages in pre-War days. Erom 
Table 29, in wliieh all the figures for 1906 are from the 
Wages Census of that year and refer to the United Kingdom, 
the average full-time earnings of women in the metal trades 
in 1906 appear as 12s. Sd. for a week of 53'2 hours. A 
figure of 125. 2cl. represents the average of earnings when 
more (or less than full time was worked. It is probable 
that these figures from the 1906 Wages Census are rather 
higher than the actual level for all women in the 
trades at this time. The 1914 figures provide a useful 
comparison, the hours being approximately the same as 
in 1906. 

Erom the nineties until the passing of the first Trade 
Boards Act in 1909 several enquiries were made into trades 
where “ sweating ” was considered to exist. These were 
largely trades where women were employed either on the 
employer’s premises or as out-workers, and several were 
epnnocted with metal manufactures. 

Select Committees of the House of Commons sat in 1907 
and 1908 to enquhe into home-work, and it was stated in 
evidence then that in the Birmingham metal trades the wage 
for an adult woman was between 10s. and 12s. per week : a 
wage of 16s. was high. The working week was between 60 
and 66 hours. Telephone, sewing-maoliine and typewriter- 
maldng, the small ammunition trades, fuse- and cartridge- 
making and gun-engraving, were quoted as among the worst 
“ sweated ” trades. Where work was done off the premises 
of the employer, there is less reliable evidence of the hours 
spent by the operatives for the wages received, but the 
material prepared for the Daily News Exhibition of Sweated 
Industries, in 1906, gives, inter alia, details of both the 
earnings and hom’s of female out-workers and home-workers 
in different small metal trades. The particulars in Table 30 
have been taken from this source.* 

According to the Report of the War Cabinet Committee 
on Women in Industry (Cmd. 135, 1919), female labour on 
general engineering work in the Wolverhampton district 
in pre-war days could be obtained without difficulty from 8s. 
to 9s. per week, and in the lighter trades young girls from 
14 to 16 years of age were frequently employed at wages 
between 3s. 6d. and 65. per week : a woman of 21 years 
of age would ordinarily get about 12s. An agreement 
made in 1913 between the Midland employers and certain 

* “ Handbook of the Daily News Sweated Industries Hxhibition,” 
compiled by B. Mudie Smith, 1006. 
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trade unions fixed, the following time rates for females in 
engineering : — 


Girls 14 years . 


Os. 

per week. 

n 15 

) ) 


Od. 

6d. ,, 

„ 16 

} i 


7s. 

33 

17 

i ) 


8s. 

33 

» 18 

> J 


9s. 

33 

„ 19 

5 > * 


. 10s. 

33 

„ 20 

3 3 


. lis. 

33 

21 

3 3 


. 12s. 

33 


Many females were on piece-work, but their average earnings 
were quite low. Eor example, women on piece-work, 
making nails, screws and rivets, earned 12s. to 14s. weekly, 
whilst in the manufacture of bolts wages between 16s. and 
1 8s. were obtained. In the cycle and motor trade the average 
pre-War weekly wages for aU female labour were 13s. 3d. 
66 % of those employed were 18 years and over, and averaged 
16s. 3d. per week. Those under 18 years of age obtained 
average wages of 9s. 6d. 


Table 30 


Hours and, Earnings ofF&maU Out-Workers and Home-Workers 
in Different Small Metal Trades 


Description of 
Work. 

Bates Paid. 

Average 

Working 

Day. 

Approximate 

Average 

Woeltly 

Earnings. 

Ohain-making : — 

No, 1 size . 

6s. per owt. 

12 hours 

Gs. Bd. 

f size 

3s. 6ci. „ 

33 

— 

^ size 

3s. 8d. „ 

33 

Gs. 9d. 

No. 4 size . 

7s. 6d. 

33 

6s. 6d. 

Nail-malting : — 
Sprigs 

44d. to <Hd. per 

12-14 hrs. 

5s. to Is. 

Hobs 

1160. 

ejd.per 1160. 


Gs. 

Mat-headed tacks 

lid. to 104d. per 

33 

Gs. to 10s. 

-Safety Pina ; — 
Capping and 
closing . 

1160. 

Is. 6d. per 100 

12i „ 

4s. to 7s. 

Pin Work : — 

Labels cut and 
shaped . 

gross. 

Is. per 200 pieces. 

— 

6d. per day. 
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The Vre-W<ir Attikide of Graft Unions 

It has been sliowii that the incz’easing number of women 
employed in engineering aJid other metal trades was due not 
only to the expansion of these industries, but also to the greater 
use of easily operated machines and the policy of repetitive 
maiinfaciuring. The women were engaged principally on 
tasks requiring little skill but an assiduity not always ob- 
tainable i'rom male operatives. Their status was, in fact, 
equivalent to that of youths, or to that of the lowest of semi- 
skilled male workers. Emjdoyers, however, found them a 
reliable, docile and, what is perhaps most important, cheap 
form of labour. 

It was the cheapness of this class of labour, rather than 
female employment pet se, that was particularly disturbing 
to the craft unions, esizecially when it was engaged on work 
in any way competitive with that performed by union mem- 
bers. They saw with the extension of female labour the 
progressive degradation of their own earnings, and were 
consequently opposed to furthei' in any way the employment 
of female workers. 

Eemalos were not admitted to membership of the engin- 
eering unions, but it is doubtful whether they would have 
welcomed the opportunity to join, if such a course had been 
open to them, as their outloolc on trade unionism was entirely 
diifei’ent from that of the skilled male worker. They did not 
desire long a])prenticesbi])s as a prelude to payment at 
certain fixed rates, nor were employers inclined to s})end 
much time training workers who might soon leave the in- 
dustry altogether. The female entrants were suited by worlc 
quicldy learnt and calling in its execution for no considerable 
display of mental or physical effort. They set no great 
value on their labour, and on account of this and their 
individual position, accepted rates of payment remarkably 
low when compared with those existing for similar processes 
carried out by men. 

The increasing growth in the numbers of females in the 
immediate pre-War years brought about a change in policy 
on the jzart of certain of the smaller craft unions. Eor some 
the question of female employment was acute, and a few in 
the metal trades attempted to organise women, principally 
with the intention of keeping them to certam sections of the 
trade. It may be added that these attempts were, with one 
exception, rmsuccessful, and at the outbreak ol the War 
there were only four engineering unions, aU of mifior import- 
L 
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auce, which permitted female memhershi]). These unions 
had a combined toi.al of only .‘lOO female luemhors. 

To the loading eraft unions in the engineering trades Die 
problem of female einploynieiit was not so immediate, due Lo 
the comparatively slow growth in the number of women 
engaged, coupled with their confinement to the lowest classes 
of machine and hand work. Tliese craft unions, especially 
the Amalgamated Society of Engineers, with a membership 
of 200,000 before the War, could exert considerable influence 
in cases where the employment of women proved very dis- 
tasteful. 

The general labour unions whose male members were 
spread over several industries and trades bad not the same 
objection to the employment of females, and admitted them 
to membership on equal terms with the men. The two 
principal unions of this character were the Workers’ Union, 
and the National Union of General Workers, each of which 
included a number of female machine and metal workers 
before the War. The number was small, hut it must be 
remembered that the total number of organised semi-skilled 
and unskilled male workers in engineering was also a small 
figure at this time. 

The National Eederatiou of Women Workers was the 
principal organisation for females in the engineering trades, 
but even this was of quite small proportions, and it is un- 
likely that the total number of organised women workers in 
the engineering and allied metal trades exceeded 3000 before 
the War. 


The War Period 

It has been shown in a previous chapter how the advent 
of war, with the consequent demand for a large armament 
production, led to a great increase in the number of semi- 
skilled male workers. The same conditions which brought 
this about — viz., that the work was largely of a repetitive 
type, capable of being carried out on semi-antomatio 
machines — ^together with the fact that every available man 
was required for the fighting forces, naturally gave a great 
impetus to the employment of women. It has been estimated 
that considerably more than half a million females entered 
the engineering and allied metal trades during the War. 

According to a Board of Trade estimate, the total number 
of women and girls engaged increased from 170,000 in July 
1914 to 440,000 in January 1917. About 100,000 of the 
newcomers msplaced men, and another 1 40,000 were engaged 
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on work of a character which had before the War been con- 
fined to male workers. More than half of the additional 
females were engaged in general engineering factories and 
workshops, where female numbers increased to 174,000 from 
the July 1914 figure of 17,000 quoted earlier in the chapter. 
A very large proportion of these females was engaged on 
work of national importance connected with the manu- 
facture of munitions. 

These figures relate to private firms, but, in addition, the 
number of females engaged on engineering munitions work 
in Government factories also rose during the same period of 
two and a half years from 2000 to 170,000. Of the 168,000 
extra female workers in these Government factories, 50,000 
were employed in “ filling ” shells and other projectiles. 

The numbers of females employed in private and national 
factories continued to grow, and in July 1918 there were 
694,000 in private hrins and 226,000 in Government estab- 
lishments, out of which total 392,000 directly displaced men. 
It is interesting to note that the total figure for July 1014, 
of 172,000 women and girls in Government and private 
e,3tablishraents in engineering and the allied metal trades, 
represented 3-4% of tlio total employed females. The July 
1918 total of 819,000, which is a 376% increase from July 
1914 level, was 13-0% of the total females employed. 

Women's Worh During the War 

The replacement of men by women during the War made 
it necessary in many cases to readjust the work to such an 
extent that special skill was not required, with the result that 
the majority of females employed were engaged on semi- 
skilled or unskilled work of a repetitive character. The 
sub-division and simplification of operations were also 
encouraged by the demand for large and rapid production, 
and, as a result of the changes, women, adequately super- 
vised, were able to produce work of high quality. In addition, 
new work was developed which was designed for, and em- 
ployed, only females from its inception. 

In general, the output of female workers compared most 
favourably with that of males on similar work, women being 
found particularly suitable — as they had shown themselves 
in pre-War days— for comparatively light and simple repeti- 
tive work. To some extent their prowess must be considered 
as due to their desire to prove themselves worthy of their 
new status in engmeering, and output was, in many cases, a 
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matter of personal pride. Again, their rolationahipa with 
employers were newer and less strained than those existing 
between trade nnion workers and employers. Regarding 
their work as of a temporary character, and with no con- 
templation of becoming regular workers in the industry, they 
were not concerned with safeguarding conditions for the 
future, displayed less regard for recognised shop practices, 
and solely concerned themselves with immediate production 
and its reward. In this way the results of female labour may 
have shown up in a better light when compared with those 
of the established male worker than would otherwise have 
been the case. 

The War opened the door to the employment of women 
in engineering factories to which they had gained no ad- 
mittance in pre-War days. They were introduced to a variety 
of work, including turning, milling, screwing, driUing, boring, 
slotting, shaping, grinding, gear-cutting, core-makmg and 
bench operations in various departments, including tool- 
rooms. In the cycle and motor trades, and other branches 
of engineering to which women were admitted before the 
War, they were promoted during this period from lighter to 
heavier work, and from less skilled to more skilled operations. 
Sometimes a readjustment of the work was necessary, but 
often the female labour took over machine work directly 
from the male operatives, receiving at first additional super- 
vision, which was dispensed with as the worker showed 
aptitude or responded to a limited amount of special training. 
In addition, females entered the aircraft and shipbuilding 
trades, proving themselves especially useful in the former, 
where specialised light repetitive work developed with 
rapidity. 


Wages and Labo%ir Conditions During the War 

It is difficult to trace the history of the wages and general 
labour conditions applying to females in engineering during 
the War years. Between February 1916 and September 1918 
forty-six Orders were issued regulating wages and conditions 
for women and girls on mtmitions work under control of the 
Ministry of Munitions. The changes in wages and conditions 
of those outside munitions work are also difficult to follow, 
but in many cases the changes which took place were in close 
accordance with the regulations affecting the female workers 
directly engaged on munitions work. 

There were no accepted time rates for the small number 
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of foinale workors in engineoriiig in pre-War days, sucli as 
those which applied to trade union members in different 
districts, which can be used as the basis of an estimate of the 
wages obtained. It is considered, however, that in the 
immediate pre-War period the weekly earnings of women in 
engineering were approximately t6s., the hours varying, as 
for male workors, between 60 and 64 , with the majority of 
firms working between 63 and 64 hours in a normal week. 

Women and girls had had protection up to this time, 
under the Factory Acts, against any considerable increase in 
the normal working week, and against excessive overtime 
worldng. During the War the Factory Acts were relaxed 
by Home Office Orders, and the legal restrictions with 
regard to overtime, night-work, Simday work and the length 
of the working week were altered to permit increased hours 
to be worked. Although the dispensations contained 
certain definite regulations with regard to working hours, 
they were not the same for all factories, whilst the intentaress 
on output was so great that disregard of Orders frequently 
escaped either punishment or rej)rimand. The variation in 
hours worked, together witli the quick development of 
systems of payment according to output, consequent upon 
the vast demand for standard products, complicates tlio 
consideration of workers’ earnings in the engineering trades 
during the War. One fact remains obvious, however, and 
that is that the palpably miorganiscd state of female labour 
and its mexperienoo of factory conditions, coupled with the 
state of national emergency, made it easy for employers to 
fix low time and piece rates, and diffierdt for trade unions to 
protest without laying themselves open to a charge of con- 
sidering their personal interests more than those of the 
nation. 

The rapid development of mass production ; inexperience 
in fixing basic times or prices for systems of payment by 
results ; the substitution of special machinery for general 
purpose equipment and other changes in production methods ; 
the extended sub-division of operations and the substitution 
of females for male workers, all contributed to the difficulties 
confronting employers when deciding rates and prices ; but 
they tended to fix these to permit of earnings comparable 
with those usually obtained by pre-War female labour, and, 
unfortunately for women, the pre-War wages of females in 
engineering and the metal trades were low. When females 
replaced males, fhe rate was generally cut, although the 
character of the work might remain the same* and if the 
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process was alLered in any way, the cut in price was oven 
more certain. When females on ])iece-work earned con- 
siderably in excess of the level of earnings which i.ho employer 
had in mind when fixing the piece rates, they wore not always 
credited with diligence and close application i,o their ivork : 
the more usual result was a lowered piece rate. 

Eemales taking the whole place of fuUy skilled tradesmen 
in munitions factories were given some measure of protection, 
in that they were to receive the usual rates of the district 
for the operations performed ; but the number of such women 
was extremely small. Most females replacing men took over 
semi-skilled or unskilled work for which this guarantee did 
not apply. To these workers, according to a note issued by 
the Employers’ Federation to its members, the recognised 
district rates for youths on the operations in question were 
to be paid. The trade unions were informed that female 
labour undertaking the work of semi-skilled and unskilled 
men would be paid the recognised rates of the district for 
female labour on the operations in question. This distinction 
shows the intention of employers to pay females at special 
rates much lower than those paid to male workers. 

These low rates of pay, plus the practice of cutting piece 
rates to keep earnmgs in a certain relationship to the wages of 
time-workers, caused dissatisfaction, which increased as the 
cost of living rose. Failure to secure an improvement by 
individual action encouraged females to join together in 
protest, and a great increase in trade union membership took 
place. 

The trade unions catering for females grew quickly in 
membership. The National Federation of Women Workers 
opened branches at important munitions centres, and during 
1916 increased in membership from 20,000 to 40,000. The 
female membership of the Workers’ Union rose from 6,000 to 
20,000 during 1916, and had reached 36,000 by the end of 
1916, This increase in membership was largely due to the 
enrolment of munitions workers. 

Although the Amalgamated Society of Engineers turned 
down a motion in 1915 to admit women to membership, 
the union was alive to the need for giving support to female 
workers in their attempts to increase wages, and an informal 
aUianee was entered into between organised women workers 
and the Amalgamated Society of Engineers on matters of 
policy afiecting wages and conditions of employment. 

Various^bodies representing women were also active in 
attempting to protect female labour and secure adequate 
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wages. Oub of bho differonb discussions bebween these bodies 
and trade unions tbore crystallised a proposal for submission 
to the Government, that all women over eigliteen years ol age 
on mumtions work alvould receive not less than £l a week for 
a normal working week, as recognised prior to the War, 
except where the work prior to the War had been recognised 
by the principal unions as women’s work in the districts 
concerned. 

This proposal was one of exjiediency and not so complete 
in its demands as many of the sponsors wished. The whole 
body of munitions workers was included in the proposals put 
forward by various women’s societies which were concerned, 
in addition to wages, with broader issues, including proper 
training facilities and security for women workers against 
unemployment after the War. 

The men’s unions in the engineering trades, whilst 
agreeing to the admission of women to the industry during 
the period of the War, were not prepared to discuss the 
future position . Also , they were principally interested in the 
female rates and earnings on work customarily performed by 
males. This explains why the proposals submitted to the 
Minister of Munitions in August 1915, in order to obtain the 
full support of the ongiiieering imions, contained no reference 
to general matters about which there might have boon a 
difference of opinion, and referred only to females engaged 
on work “not recognised as women’s work before the War.” 

A quick response to this comhinod effort to influence the 
wages of women munitions workers was the appearance of 
the important oJIicial memorandum known as Circular L2. 
This made various recommendations, which at that time 
were optional, and the effect of the Circular was confined to 
national factories under the immediate control of the Minister 
of Munitions. 

In February 1916, however, the Minister of Munitions 
was empowered to fix rates of wages and other conditions 
of female labour on munitions work generally, and issued 
instructions that Circular L2 was to be put into operation. 
Briefly, it provided that women over 1 8 years of age employed 
on work “ not recognised as women’s work before the War ” 
should be paid a standard time wage of £l per week, reckoned 
on the usual working hours of the district for men in engineer- 
ing establishments ; with a reservation that where the work 
was previously done by fuUy skilled tradesmen, the women 
should be paid the same time rates as these workers had 
received. It has been mentioned earher thSt very few 
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women took the “ whole })laco of fully skilled tradosnioii,” 
and only to this small sootion of woinon workers was tho “ nito 
customarily paid for tho job ” socurod. Night-shift, over- 
time, Sunday and holiday allowances wore to be j)aid on tljo 
same conditions as in the case of men. Piece jndcos and 
premium bonus rates were to bo the same as were customarily 
paid to men, and, once fixed, were not to be altered without a 
definite change in the process of manufacture being made. 
The standard time wage of £l per week was guaranteed, 
irresijootive of the piece-work earnings. Several of the other 
j)rovisions of this Circular were similar to those appearing in 
agreements between the craft unions and employers with 
regard to the way in which systems of payment by results 
should be operated. 

The immediate effect of this Circular on the earnings of 
women, and in removing the worst abuses of the piece rate, 
was considerable. Tt should be noticed that the £l per week 
stipulated was a standard sum, and not a minimum amount 
of payment. The majority of women munitions workers who 
were not engaged on piece-work or premium bonus received 
this statutory amount when replacing males, or oarrying out 
work customarily done by men. 

The absence of any prescribed rates for females under 
18 years of age was a cause of dissatisfaction, aird in July 1916 
an Order was issued relating to the employment and remunera- 
tion of this class of female labour when engaged on munitions 
work of a category usually performed by males of 18 years of 
age and over. This applied the main provisions of Oircixlar 
L2 to these workers, but the standard time wages were less, 
and graded in accordance with the age of the girl. Also 
piece-work prices wore less than those paid for the work when 
carried out by males, the reductions varying from 10 to 
30 %, in accordance with the worker’s age. 

A special Tribunal for Women was set up early in 1916, 
which could deal with wages claims made by those employed 
on classes of munitions work which had regularly been 
carried out by women, as well as with claims from women and 
girls employed on munitions work of a character customarily 
performed by men. 

Appeals to arbitration, if backed up by trade union 
support, frequently resulted in rates being raised. Many of 
the claims were from females on work not covered by the 
recently introduced Circular L2, viz., females on work which 
was not established as men’s work prior to the War. During 
the first eighteen months, the Tribunal determined 150 
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iiwarrla in dilTorenl facLovics affecting about 100,000 women 
in tho onginooring trades. In the first fow montlis of its 
oxisLonoe the rates of wages were raised in several factories, 
and the awards of tliis Tribunal relating to women and young 
girls emxdoyod on work “ not recognised as men’s work before 
tho War ” were consolidated in July 1916 by general Order 
447. 

This laid down that the time rates for piece-workers and 
premium bonus workers should be as follows : — 


Workers 1 8 years and over 

,, 17 ,, under 18 

„ 16 „ „ 17 

„ Under 16 years 


id. per hour 
Hd. „ 

3d. ,, 

m „ 


The rates for such women and girls when customarily 
on time wore : — 


Workers 18 years and over 
,, 17 ,, under 18 

n 16 „ 17 

„ Under 1 6 years 


4:\d. per hour 
id. 

3\d. ,, 

3d. 


with tho additional proviso that women and girls working 
in danger zones should bo paid \d. an hour in addition to 
the above rates. 

Tiro guarantees to tlris section of female workers with 
regard to tho introduotion and operation of systems of pa,y- 
ment by results were on similar lines to those given in 
Circular L2, which has been referred to on occasions as the 
women’s charter in the engineering trades. Its terms 
certainly marked a substantial advance from those of any 
previous agreement. 

Although the issue of a general Order was a step in the 
right direction, the terms were by no means satisfactory to 
the workers, principally because the rates were low and cost 
of living was rising steadily. The figure of i\d. per hour was 
equivalent only to 3d. on a 1914 basis. Moreover, in some 
factories the workers were already preparing to apply to the 
Tribunal for rates higher than those which the Order estab- 
lished as the statutory standard payments. 

The position, which was acute, was eased by a supple- 
mentary memorandum in September of the same year. This 
conceded the important amendment that piece rates should 
be so fixed as to allow a girl or woman of average ability to 
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earn at least time a,nd a third, i.e., 33 J % gi'oater than piece- 
workers’ time rates. Overtime, night-shift, Sunday and 
holiday rates, which were not dealt with in the previous 
Order, were to be paid according to the custom of the 
trade. 

In January 1917 a consolidating Order was iswsued 
afiecting those in the “ women’s trades,” or on woidr not 
recognised as coming within the province of the male worker. 
This embodied the earlier Orders, and left the rates per hour 
materially unchanged, but provided that the position of any 
female whose existing rates were ah'eady greater than those 
prescribed should not be prejudiced, either by a reduction 
baking place in the rates, or by the employer replacing the 
worker by one paid at lower rates. 

Also in January 1917 an important change was made in 
the conditions and rates of payment applying to females on 
work customarily done by men. It was provided that the 
£1 weekly time wages should be paid for a week of 48 hours, 
with additional payments at Qd. per hour where the working 
week exceeded this number of hours, but no reduction where 
the hours were normally less. Time rates as weU as piece 
rates were secured to women employed on “ part of the work 
of a fully skilled tradesman,” after a period of three months 
probation. Duruig the probationary period the wages were 
on a specified rising scale. This Order 49 is comprehensive 
in character, and illustrates the attention which women’s 
wages were receiving by this time. The term “ fully skilled 
tradesmen ” remained ambiguons, and was open, in the 
absence of any special ruling by the Minister of Munitions, 
to different interpretations adversely influencing the re- 
muneration to certain female workers. It has been mentioned 
previously that so many alterations were made in methods 
of production and processes of manufacture during the War 
years, that it was extremely difficult in many cases for a 
woman to lay claim to having fully replaced a skilled man. 
Even if the claim were conceded, it was likely to be the 
subject of dispute within a short time as the result of an 
altered method of working. 

The continued rise in the cost of living made it necessary 
soon to revise the rates which had been fixed for the two 
principal classes of female labour on munitions work. In 
April 1917 the rates per hour for time-workers on work not 
recognised as men’s before the War were advanced to 5Jd., 
and those for piece-workers to a minimum of 4|d. There 
still remairifed the additional Id!, per hour for workers in 
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danger zones, and a lower scale for young girls. Piece-work 
earnings wore expected to yield 33 J% above piece-worker, s’ 
basic time rates. 

The standard weekly time wage of £1 for women engaged 
on work not recognised as women’s before the War was 
raised at the same time to 24*'. for a week of 48 hom’s or less. 
The lower scale for girls was adjusted to give increases from 
the pirevious standards. 

From this time forward, advances wore granted to both 
classes of workers equally. These increases were principally 
on account of the increased cost of living, and wore dehnitel'y 
in the category of “ War bonus.” In August 1917 there was 
an all-round bonus of 2s. 6d. granted to women over 18 years 
of age, including piece-workers, and a bonus of Is. 3f2. per 
week to girls. In December 1917 a further bonus to women 
was granted of 3s. Qd. per week. Then in September 1918 
another all-round advance of 5s. was made. 

Thus by the end of the War women on munitions work 
of a class wliich prior to the War was customarily done by 
men wore in receipt of time wages amounting to 36s. per 
week of 48 hours. Women engaged on women’s work m 
munitions, if onqiloyed by time, were guaranteed Bid. per 
hour, and this, with tlio all-round bonus of 11s., gave them 
time wages of 33s. for a 48-liour week. 

A belated recognition that the rate of 5jd. per hour was a 
minimum, and not a standard figure, and that the 245. 
weekly time rate to women on men’s work was also a miiri- 
mum to bo observed, had little ellcct in increasing the 
average earnings of women inuixitions workers on time 
payment, ’Pho minimum was iu most cases the maximum, 
and continued to be regarded as the standard sum to be 
paid. 

In Jaimary 1919 a fm’ther 5s. was granted to women in 
the engineering trades, so that when the hours were reduced 
to 47 per week, women on men’s work in engineering 
received, as time-workers, 40s. per week, or the equivalent 
of 10|d. per hour. Women on women’s work in these 
trades, if paid by time, received 38s. per week, he., 9|d. 
an hour. 

In December 1919 another increase was secured of Ss. 6c/!. 
per week, thus bringing up the full-time weekly wages of 
women time-workers to 43s. 6(2. if engaged on work custom- 
arily done by men and 41s. 6d. if employed on women’s 
work. This marks the end of the increases, and to make it 
easier to follow the several changes in wages whi€h have been 
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referred to, the principal alterations are snminarisocl in the 
following table : — 


Womon on Work nai 
Recognised as Women’s 
Work Prior to the War. 

February 1916. 

£1 week for usual working 
hours to time-workers. 


January 1917. 

£1 for a working week not 
exceodmg 48 hours. Pay- 
ment at Qd. per hour from 
48 hours up to 64 hours per 
week. No reduction below 
£1 to time-workers if the 
normal working week is less 
than 48 hours. Additional 
payment for overtime, 
night-shifts, Sunday and 
holiday work on the same 
basis as men are paid. 

April 1917. 

£1 4s. per week of 48 hours or 
less for time-workers. 


Women on Work not 
Rocognised as Mon’s 
Work Prior to tho War. 

July 1916. 

Time rate of 4d. per hour for 
iocB -workers and premium 
onus -workors. 4^£Z. per 
hour for plain time-workers. 
Additional |cZ. per hour in 
danger zones. 

September 1916. 

Additional payment for over- 
time, night-shift, Sunday 
and holiday work in accord- 
ance with the custom of the 
trade. Piece rates to be 
fixed to allow earnings of at 
least 33 J% above piooe- 
workers’ time rates to those 
of average ability. 


April 1917. 

Time rate of 4|ci!. per hour for 
piece-workers and premium 
bonus -workers, and 6Jd. 
por hour for plain time- 
workers. .a 


August 1917 
Dec. 1917 
Sept. 1918 
Jan. 1919 
Doc. 1919 


General advance 2s. Gd. 


fi 

fi 


3s. 6(i. 
6s. 

6s. 

3s. Gd, 


A very large number of females during the War worked 
on systems of payment by results — ^principally piece-work 
^ or premium bonus — ^and it is difBoult to arrive at any satis- 
factory estimate of the average earnings of these workers. 
Not only did earnings vary ^eatly with individual workers, 
but considerable differences in piece rates existed in factories 
engaged on work of a similar character, whilst in any one 
factory rates changed from time to time consecfnent upon 
alterations in methods of production. Again, any considera- 
tion of the earnings of either time- or piece-workers is further 
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eoinplioatod by dilleroncos in tlie lengtli of tlio working week, 
tko amonui of overiime, the extent of tlie tlirce-skift system 
and the efl'ocb of niglit-skift working. Moreover, special 
boxinses were paid in several establishments for good time- 
keeping and for the maintenance of a stipulated level of 
output. 

There were many oases of high earnings by women 
munitions workers on piece-work. These occurred par- 
ticularly in factories which had manufactnred projectiles 
before the War, and had piece-prices established under far 
different conditions, or in those factories which adopted the 
pre-war prices of armament firms, and were on mass pro- 
duction. In the “ Report of the War Cabinet Committee on 
Women in Industry,” however, it is stated that in a 
representative number of Government shell factories where 
the average time rate for aU females was £1 12s. 8d. in 
April 1918, the average weekly earnings were then £2 25. id. 
Also, from the returns of a number of government projectile 
factories which present a fair average sample of the wages 
obtained the average carnmgs of all females were stated to be 
£2 10s. 8d. in April 1918, when the average time rate was 
£1 l<ls. 8d. The Engineering Employers’ Federation, in 
evidence before this Committee, estimated the actual War- 
time earnings of women on piece-work at fOs. per week. The 
flguroa in this Report upset the opinion commonly hold that 
the nrajority of women munitions workers, and those em- 
ployed on other engineering work during the War, received 
very high wages, though, as stated above, there were 
numerous instances of high individual earnings. 

The PoshWar Period 

Large numbers of women left the engineering trades 
quicldy after the War finished, and according to the 1921 
Population Census, the total number of females in England 
and Wales then engaged in the manufacture of metals, 
machines, implements and conveyances was only 221,000. 
Although the principal reason for the decline in numbers was 
the cessation of munitions making on a grand scale, the trade 
depression which occurred in 1920 was an important con- 
tributory factor. 

Since 1921 the number of women in the engineering 
trades has been increasing, particularly in the light sections 
of work, where repetitive hand or machine operations are 
carried out, and at the 1931 Census it was found that the 
number of females in England and Wales enfaged in the 
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mamxfaoture of metals, machinos, iinplomenta tuid eonvcy- 
ances had inci-eased to 27fi,000. 

The distribution of these females has been described iir 
Chapter 1, and it was indicated that a considerable proportion 
of the total female labour in these industries is foinrd in 
branches of work which are outside tlie generally accepted 
main sections of the engineering industry. Within the main 
branches of engineering most of the increase in i'emale 
numbers is confined to electrical engineering and the manu- 
facture of motor vehicles and aircraft. 

It is difficult to determine to what extent, if any, the 
influx of women has prejudiced the position of the male 
workers in these trades, the numbers of whom have also 
shown a considerable increase since 1921. There is much new 
work which has, from its commencement, been carried out 
almost entirely by female labour. In one or two occupations 
males and females work side by side on identical jobs, but in 
most branches of these trades there is some distinction made 
between the light work performed by the two sexes, and they 
work in separate sections. 

In the London area the proportion of female labour has 
risen at a greater rate than that for the average of the 
country. Heavier branches of engineering have left this 
district for one of easier access to the raw materials, whilst 
the general southward trend of industry has brought to the 
outskirts of London a large number of factories engaged on 
comparatively Uglit metal work — much of it of a new 
character. Repetitive assembly or automatic machine work 
in comiection with tliese manufactures has given increased 
employment to women, and the proportion of female labour, 
which was about 1 in 60 in the engineering and metal trades 
in the London district in 1891, had risen to more than I in 6 
in 1929. The increase has been specially rapid in the after- 
War years, fn Greater London in 1923 the total number of 
insured workers in the engineering and metal industries was 
242,000, of whom 30,000 were females. By 1930 the total 
number of insured workers had increased to 268,000, which 
included 67,000 females. Owing to the exclusion from 
insurance'’ after 1927 of persons aged over 66 years, some 
adjustment is necessary to the 1930 total, if strict com- 
parison with the 1923 figure is desired. This adjustment 
would he very slight for female workers, and would not 
increase the 1930 total by 1%. In 1923 females formed 16% 
of the total labour force in the industry as operated in the 
ar6a, whilst iSi 193t) this percentage had increased to 21%, 
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'Lho inoi’oafio in Llie iiumbev of women in the light engin- 
oodng and allied metal trades is largely due to tlio tendency 
in those trades towards nxass j>roduction, and a simplification 
of processes, which makes the work of a cliaraoter suitable 
for female labour, d’lxere is little need for an extensive 
apprentiueship, and muuh of the work is of a simple routine 
nature, where the possession of considerable craft skill would 
be, perhaps, a hindrance rather than an aid to consistently 
high out])ut. 

Broadly speaking, the mechanisation of an industry tends 
to open up more avenues for female employment. In some 
cases it is not merely a difference in skill or manual dexterity 
which leads an employer to prefer a female worker for light 
repetitive work to a youth or male adult. Nor is it always 
the comparative cheapness of women’s labour, although this 
has been an important factor in the increased engagement of 
females in certain sections of the engineering and metal 
trades. Sometimes it ia a matter of temperament, and for 
simple operations carried out with monoioirous regularity a 
better perforxnanco over any length of time may be given by 
female workers. 

_Woiuon are precluded from certain processes to-day, just 
as in pre-War days, because of the degree of skill required, or 
on account of tho heavy nature of tlxo work. These deter- 
mining causes for rcstrictiug then.’ eniployxncnt udll continue 
to exist ; hut changed methods of production, and tho supply 
of mooliauical aids, are contmually extending the sphere of 
their work, atid giving them access to sections of manu- 
facturing previously closed agaiirst them. 

Although in diltcrent parts of the country there is con- 
siderable variation in the work allotted to women, there is 
fair agreement between employers and workpeople regarding 
the classes of work on which females may be engaged. They 
arc an acce])ted part of the personnel, although the craft 
unions still watch carefully against the encroachment of 
female labour on work which comes within their special 
province. 

Trade Union Organisation 

It is not possible to ascertain the full extent of trade union 
oi'ganisatioxr among female workers in engineering. 

The leading engineering unions still do not admit females 
to membership, but there are at the present time about 
twenty unions, ajpart from the general labour unions, catering 
for women workers in different sections of fenginlering, ship- 
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building, other metal-working industries, and vehicle-building. 
The combiued female membership of these unions is at present 
about G,000. In tlio peak year of trade union membership, 
1920, there were more than 16,000 women members in the 
corresponding group of trade unions. Numbers fell away 
very quickly afterwards, and in 1922 only 6,000 remained. 
This number remained steady until 1927, after which a 
decrease took place each year, and in 1932 the total was 4,500. 
Since then an improvement in numbers has been made each 
year. 

The majority of female workers in engineermg and the 
related metal trades, however, who are members of a trade 
union, belong to one or other of the two principal general 
labour unions, and there are no figures available showing 
the numbers of these female trade unionists. 

Wages Bates 

It will be remembered that the final increase of bonus in 
December 1919 brought up the weekly wages of women 
time-workers to 43s. 6d. if engaged on work customarily done 
by men, and to 41s. if they were employed on women’s 
work. Despite protracted negotiations between the National 
Eederation of General Workers and the Employers’ Eedera- 
tion with regard to the wages of those females still employed 
in Engmcering' — the unions applying for an advance to meet 
the continued rise in the cost of hving, and the Employers 
claiming a reduction in wages in view of bad trade — no 
agreement was reached. Moreover, the Government was no 
longer directly interested in fixing rates and conditions. 

Shortly after the failuxe to reach an agreement, the 
Employers’ Eederation proceeded to reduce the rates of 
women workers until a level of Ids. was reached as the 
minimum base rate for a 47-hour week. On this there 
rested a bonus of 8s., making in aU a minimum wage of 24s. per 
week for time-workers of 21 years and over. The wage at 
18 years of age was 20s. inclusive of the bonus. 

It will be perceived that this base rate of 16s, acknow- 
ledged httle or no improvement in the status of female 
labour from pre-War days. The alteration of the adult age 
from 18 to 21 years was resented by the unions as unfair 
discrimination against females in engineering, since in many 
industries where women were employed 1 8 years was regarded 
as the adult age. Moreover, during the whole of the War 
period the Jbwer age had been accepted as the dividing line. 
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111 AugUHb 1934 tho two principal unions with a. female 
moinberBhip in the onginecring industry — tho National Union 
of General and Municipal Workers, with which the National 
federation of Women Workers had now joined forces, and 
the Transport and General Workers’ CTnion — asked for an 
agreed time rate for females of 30s. at the age of IS years. 
Whilst not admitting a rate of 30s. as adequate, the unions 
desired an agreed rate, and in support of their application 
showed that with the 24s. time wages in operation, women 
over 21 years of age had had them wages reduced by 19s. Qd. 
per week if they were employed as time-workers. This 
reduction the unions considered excessive and unduly high 
compared with that which male workers had suffered. 

The fact that the sections of engineering in which the 
majority of women were employed were among the most 
prosperous in the industry further encouraged the unions in 
their attempt to obtain a higher time rate for these workers. 
Their efforts met with no success, and an equally fruitless 
set of negotiations was carried through in December 1927. 
On this occasion, in addition to re-emphasising that the 24s. 
time wage was lower than that for most trades in which 
women were emLiloyod — not excepting those metal trades 
where wages were determined % Trade Boards — other 
points wore brought forward in pressing for an agreed time 
rate of inoroasod proportions. 

It should bo noticed iJiat the unions were seeking to 
obtain a dolinite i,ime rate, wMch would be tho normal time 
.wage, and not a time rate plus a bonus. The employers, 
on tho other hand, had fixed a ligure of I65. as a time rate, 
from which piece-work prices and various other allowances 
were worked, and on top of this paid a general bonus of 8s. 
on account of factors which had less real incidence on the 
character of the work carried out. Nor example, changes in 
the cost of living, if agreed to at aU as influencing wages, 
would result in alterations to the bonus of 8s., but not to the 
basic rate of 10s. This distinction between time rates and 
time wages must be borne in mind. 

The additional points bi’ought forward in the 1927 
application by the unions included a reference to the growing 
practice of reducing the number of married women given 
employment. As the result of women marrying and volun- 
tarily leaving the industry, the length of the industrial hfe 
of women was proportionately very much shorter than that 
of men. Insistence that marriage should fimsh their period 
of employment would still further reduce the possible length 
M 
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of indxistrial life, and ii was contended tliat this provided a 
further argument for returning to an a,didt age of 1 8 years, 
such as obtained througli the VVar, instead of 21 years as laid 
down by the Employers’ Eederation. 

One strong reason advanced for an increase in women’s 
wages at this time was the grant of 2s. additional bonus to 
adult male plain time-workers, which was made in August 
1927. 

The subject of wages was reopened in Jirly 1936, when 
the unions altered their tactics. Instead of asking for agreed 
time rates to be established, the request was simply for the 
extension to females of the 2tV. increase granted on May 12th, 
1935, to all adult males in engineering. This was settled by 
the Employers’ Eederation granting Is. bonus from January 
1st, 1936, to women workers of 18 years and over. It will be 
noticed that the bonus was granted to those over 18 years. 
This is of significance in connection with the adult age of 
women workers in engineering, which had for so many years 
been in dispute. 

There is no doubt that the cheapness of female labour has 
been an important factor contributing to tho increased 
numbers in the engineering industry, and, in this connection, 
it should be remembered that the agreed time rates and 
bonuses apply only to those firms in the Employers’ 
Eederation. 

Although this Eederation covers a large proportion of 
the women employed in the industry, yet over certain 
sections of work and in certain districts its infiuence is far 
from complete. Eor example, in the light engineering 
trades in the London area there is a large number of non- 
federated firms, and, so far as the employment of women is 
concerned in this area, it is doubtful whether the Eederation 
can speak for more than half of the employers. 

Although firms may remain outside the Eederation the 
rates of payment which they adopt are frequently influenced 
by the basis laid clown by the Employers’ Eederation. In 
the same way, the influence of trade union organisation is felt 
over a much wider field than that in which trade unionists 
are engaged. 

Reference was made at an earlier point in this considera- 
tion of the position of women in engineering, to those sections 
of the metal trades where wages are determined by Trade 
Boai'ds. The minimum rates for adult women are very 
much below those for adult men. Eor example, in the 
stamped and pressed metals the ordinary rate for men is lid. 
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pov hour, wliilo that for womou is ouly O’ch The Trade Board 
minim luu rates for women workers in certain in eta I trades are 
given below, for coiniiari&on with the Employers’ Eoderation 
time wages, which have been shown to vary between 25s. and 
29s. for most of the women employed. 


Trade Board. 

OuLloj'y . . . . 

Mc’lal hollo w-ware 
Pm, hooli and eyo 
Stamped and prcbsod motnl 
wares .... 

Tin box .... 


Rate 1036. 

27s. lor women 21 yoars 
and over. 

20s. 6d. 

26s. 6d. 

24s. 5d. 

29s. 


Warnings 

Reliance on time rates as a measure of the earnings of 
women and girls employed in the engineering trades is 
unsatisfactory, in view of tJio large proportion of tins labour 
Avhioh is paid on a system of payment by results. The nature 
of muclr of the work carried out by females is such as to 
cncoura,ge tho adoption by employers of piece-working or a 
pi’omiiun bonus .system. Whereas, taking the whole range 
of male workers, loss than 00% of those in federated firms arc 
on systems of payment by results, about 80% of women in 
those Jii'm.s in tlio enginooriug trades are on piece-work or an 
alternative inceutivo system, 

Tho l().s. iiaso rate is also claimed by the Employers’ 
h’odoralion to ho a minimum figure. This ineroa.ses the 
difficulty of ascertaining oven tJie actual wages of women 
time-workers . It was said in 1936 that slightly less than 33 % 
of the women workers were nominally on this low rate; 
24% were on scales between 16s. and 20s. ; about the same 
percentage definitely on a 20s. rate, and the remainder paid 
ail oven higher basic rate. Of the 33%, by far the largest 
liroportion was in two centres which were highly industrial- 
ised, and where piecc-workmg was prevalent. The earnings 
of these workers were claimed by the employers to be 
greater tlian almost anywhere else in the country, and to 
exceed the average for the country by an appreciable sum. 

According to a statement by the Employers’ Eederation, 
female.s over 18 years of age employed as time-workers 
received wages for the month of Juno 1935 which averaged 
28s. Old. per week. Women piece-workers in federated 
fii'ms received on the average 34s. 6d. weekly at this time. 
These figures were calculated on a 47-hou*s-week basis. 
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Earnings for a short period arc open to criiicism on various 
grounds if used to indicate tlie average earnings obtained by 
regular rvorlcers in the industry. 

In some trades where women and girls are enprloyod 
there has been a tendency in recent years to work at high 
pressure for part of the year and with depleted staffs for the 
remainder. This practice is noticeable in the manufacture 
of wirelesS) electric domestic appliances, electric lamps and 
gramophones. Eot only has this a serious effect on the totaJ 
year’s wages of a worker, but in some instances, according to 
the trade unions, when the busy times come round there is 
an increased recruitment of younger workers- — paid at lower 
rates — at the expense of older females dismissed when trade 
was slack. In individual factories the number of young girls 
is sometimes a very high percentage of the total of female 
workers. Eor example, in a wireless firm recently employing 
260 females, 75% were between the ages of 14 and 16 years. 

Summary 

With the exce])tion of the metal trades in the Midlands, 
female labour assumed no real importance in engineering 
until the beginning of this century saw the introduction of 
more semi-automatic machinery, and a spread of the policy 
of specialisation in manufacturing. 

The general nature of much of the work done in the 
industry, and the opposing attitude of trade unions to the 
extension of female employment, restricted the general 
spread of female labour; but for repetition work, easily 
learnt and comparatively light in character, women were 
quickly employed. As a result, the total number of women 
employed in engmeering and the allied metal trades rose from 
44,000 in 1861 to 85,000 in 1901, and to 170,000 just prior to 
the War. In general engineering factories and machine shops 
there were about 17,000 females employed at the outbreak 
of War. 

Wages were low in pre-War days, and the earnings of 
women of 21 years of age were in the vicinity of 1 2s. to 14s. a 
week, while in the lighter trades young girls could be obtained 
at wages between 3s. 6d. and 65. weekly. 

The outbreak of War, with the consequent demand for a 
large production of munitions, gave a great impetus to the 
employment of women in engineering and the alhed metal 
trades, audit has been estimated that by January 1917 the 
total number employed in private firms had reached 440,000. 
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By July 3 91H lilio imuibors oraployod ia private aacl national 
faotorlos woro fiSJ'ljOOO and 226,000 respectively, i.e., a total 
of 810,000, wliioh ropi-eHontod an increase of 370% over the 
J uly 3 0 1 '( level. Time and pioco ivatea fixed for females in the 
early Wsir period wore much lower than those for males on 
similar work, largely cine to the imorgaiiisod state of female 
labour, and to the precoilcnt of low pre-War wages, Failm-e 
to secure improvement led to a considerable increase in trade 
union memborshi]), and the trade unions, with the assistance 
of various other bodies representing the interests of female 
workers, made a combined olfort to influence the wages of 
women munitions workers. This effort resulted in the issue 
by the Minister of Munitions of an important memorandum 
known as Circular L2. In brief, this Circular provided that 
all women over 18 year.s of ago employed on munitions work 
“ not recognised as women’s work before the War ” should 
be paid a standard time wage of £J, and given the same 
general conditions of employment and terms connected with 
systems of payment by results as conceded to the male 
workers. Hoon afterwards an Order was issued relating to 
the younger women. From time to time further Orders were 
issued, and iiicroases wore made until December 1919, when 
the weekly wages of women time-workers reached 43.s’. 6c?. 
for woj'k oustomarily done by mou, and 41s. 6d. for work 
classed as women’s work. Many women wore engaged on 
piece-work duriirg the War, and it is difficult to estimate 
their oaruiugs. There wore many cases of high individual 
efirnings, hut according to the “ Beport of the War Cabinet 
Oomraitieo on Womou in Industry,” the average weekly 
earnings of women iir a I'oprosentaiivo number of Govern- 
ment shell and projectile factories were £2 2s. 4d. and 
£2 10s. 8cZ. respectively, in April 1918, when the correspond- 
ing average time rates for these workers were £1 3 2s. 8d. and 
£1 14s. 8a5. Other estimates have also been made which 
point to the fact that the majority of women in engmeering 
factories during the War did not obtain excessively high 
wages. 

Large numbers of women left the engineering trades at 
the end of the War, and by 3.921, according to the Population 
Census of that year, the total number of females, in England 
and Wales, engaged in the manufacture of metals, machines, 
implements and conveyances, had declined to 221,000. Since 
1921 numbers have again increased, and in 1931, when the 
Population Census was taken, the number of females engaged 
had reached 276,000. The increase in female emptoyment in 
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the post-War years is particularly marked in the London 
area, which has become a centre lor many lip,lrt metal 
industries of which repetitive work is a feature. 

After the War, and despite the efforts of the trade unions, 
the Employers’ Eederation proceeded to reduce women’s 
wages until a level of 16s. was reached as a minimum base 
rate. To this was added a general bonus of 8s., thus making 
a minimum time wage of 2d-s. for women over 21 years of age. 
The time wage at 18 years of age was reduced to 20s. in- 
clusive of bonus. Protracted negotiations to incroa,se 
women’s wages proved fruitless, and it was nob until the 
beginning of 1936 that any increase was made, and this con- 
sisted of an additional shilling on the bonus of women workers 
of 18 years and over. 

Such a large proportion of females in engineering is 
employed on systems of payment by results— about 80% in 
federated firms — that it is difficult to assess the average 
earnings of all female workers, and it must be remembered 
that, even in the case of time workers, the 16s. rate is classed 
as a minimum figure at which, according to the Employers’ 
Eederation, less than 33% of the womon in federated firms 
in 1935 were working. Moreover, of this 33%, by far the 
lai’gost proportion were said to be located in two highly 
mdustrialised centres whore piece-working was prevalent. 
Eigures obtainable for June 1935 for females in federated 
firms show that for those over 18 years of age, employed as 
time-workers, the average wages were 28s. O^d., and jiiece- 
workers received on the average 34s. 6d. at this time. These 
figures are calculated on the basis of a 47 -hour week. 
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